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fUDFNLQJ HFRORJLFDO UHVWRUDWLRC
SDWWHUQV RI ELUG FRPPXQLWLHV RQ

3HQLQVXOD 1HZ =HDODQG

$ WKHVLY SUHVHQWHG LQ SDUWLDO IXOILOPHQW RI WKH |
ODVWHU RI 6FLHQFH
LQ

&RQVHUYDWLRQ %LRORJ\

DW ODVVH\ 8QLYHUVLW\ $OEDQ\ 1HZ =HDODQG

+D\GHQ 5REHUW 3\H



$SEVWUDFW
+XPDQV KDYH GUDPDWLFDOO\ WUDQVIRUPHG 1HZ =HDODQG
GHFOLQLQJ SRSXODWLRQV RU H[WLQFWLRQ Rl QDWLYH IDXQD -
PDPPDOV DUH NH\ GULYHUV Rl WKHVH ORVVHV )RUHVW DQG %LU
ZLWK WKH DLP Rl HUDGLFDWLQJ UDWV VWRDWY DQG SRVV.
HYDOXDWH WKH HIITHFWLYHQHVV RI SHVW PDQDJHPHQW DQG PRQ

FRQGXFWHG DQQXDO 1RYHPEHU ILYH PLQXWH VWDWLRQDU\ ELUC

, XVHG IL[HG HIIHFWV PRGHOV WR H[DPLQH FKDQJHV LQ WK
VSHFLHV UHFRUGHG RYHU VXUYH\V 8VLQJ VWDWLRQ DV D U
GD\ GD\ RI WKH PRQWK ZHDWKHU ZLQG OHYHOV VXUYH\ PH
H[SHULHQFH , IRXQG ELUG VSHFLHVY UHPDLQHG VWDEOH RU KL

DQG 7KH VDPH FDQ EH VDLG IRU VSHFLHY EHWZHHQ
RI FRPPRQ ELUG VSHFLHV WKURXJKRXW WKH VXUYH\ SHULRG ZHU

LQ RWKHU UHVHDUFK IURP NQRZQ KHDOWK\ RU SUHGDWRU IUHH |

8vLQJ *,6 JHRVSDWLDO LQIRUPDWLRQ V\VWHPV , DOVR D
UHODWLYH DEXQGDQFHV RI HQGHPLF QDWLYH DQG LQWURGXF
HQGHPLF ELUGY ZDV PRUH WKDQ GRXEOH WKDW RI RWKHU FRI
FRPSRQHQW DQDO\VLY UHYHDOHG JUHDWHU DEXQGDQFHV RI WKFE
ZLWK PRUH QDWXUDO IHDWXUHY DQG OHVV PDQPDGH IHDWXUH"
LOWURGXFHG VSHFLHV 7KH IRXU PRVW FRPPRQ QDWLYH VSHFLH
KLIKOLJKW WKH FULWLFDO LPSRUWDQFH RI QDWXUDO KDELWDW

DQG UHYHDO WKDW VXIILFLHQW QDWXUDO KDELWDW PXVW EH DY|

7KLV WKHVLVY DUFKLYHV WKH ILUVW HLJKW \HDUV RI ELUG V>

DQG %LUG O\ ILQGLQJV FRQWULEXWH WR WKH JURZLQJ ERG\ RI



FRQVHUYDWLRQ RI QDWLYH ELUGV LQ XUEDQ HQYLURQPHQWYV DQ

SUHGDWRU IUHH JRDO
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$FNQRZOHGJHPHQWYV

, ZLVK WR WKDQN P\ VXSHUYLVRU 3URIHVVRU -DPHV 'DOH IRL
DQG VXSSRUW RYHU WKH FRXUVH RI WKLV WKHVLV , HIWHQG P
SUHGDWRU IUHH VDIH KDYHQ IRU QDWLYH VSHFLHV RQ WKH :K
&KDPEHUV -HQQ\ +DQZHOO DQG ,DQ OD\HV IURP +LELVEXV &RDYV
RUJDQLVDWLRQ DQG DGPLQLVWUDWLRQ RI GDWD FROOHFWLRQ
GHGLFDWHG WKHLU WLPH WR FROOHFW GDWD IRU WKLYV UHVHDUI
WKHLU FRQWLQXHG VXSSRUW WKURXJKRXW P\ VWXGLHV )LQDOO

"HVWRQ IRU WROHUDWLQJ P\ REVHVVLRQ ZLWK VWDULQJ DW ELU
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/KHVLV RXWOLQH

&KDSWHU *HQHUDO LQWURGXFWLRQ

7KLY FKDSWHU SURYLGHV EDFNJURXQG RQ WKH FK
=HDODQGTV HFRORJLFDO FRPPXQLWLHV VLQFH KXPDQV
WKH LQWURGXFWLRQ RI PDPPDOLDQ SHVWY DUH GLVFXYV
WKHVH SUDFWLFHVY KDYH KDG RQ 1HZ =HDODQGTYV ELUC
ELUG FRPPXQLWLHV DQG HYROXWLRQDU\ KLVWRU\ LV

FRQVHUYDWLRQ SUDFWLFHY DUH GLVFXVVHG DQG WKH
&KDSWHU J)LHOG VLWHYV DQG JHQHUDO PHWKRGRORJ\

$Q RYHUYLHZ RI WKH :KDQJDSDU—RD 3HQLQVXOD
PDQDIJHPHQW SURMHFWY DUH GLVFXVVHG 7KH PRWLYD
PRQLWRULQJ WHFKQLTXHYVY DQG WKHLU OLPLWDWLRQV D
LQ WKLY UHVHDUFK DUH LQWURGXFHG DQG D EULHI R®
$PHQGPHQWY PDGH WR LQFRPSOHWH GDWD DUH MXVW

SURYLGHG

&KDSWHU $EXQGDQFH DQG SRSXODWLRQ WUHQGV RI HQGHPL

RQ WKH :KDQJDSDU—RD 3HQLQVXOD 1HZ =HDODQG

7KLV FKDSWHU VXPPDULVHV DQG DUFKLYHV WKH P
UHFRUGHG LQ ILYH PLQXWH VWDWLRQDU\ VXUYH\V |UI
1RYHPEHU ELUG FRXQWV $QDO\VLV RI WKH VKRUW WH

WR DEXQGDQFH WUHQGV RI WKH PRVW FRPP

GLVFXVVHG
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&KDSWHU 6SDWLDO DQDO\VLYV RI FRPPRQ HQGHPLF QDWLYH

'KDQJDSDU—RD 3HQLQVXOD 1HZ =HDODQG

7KLY FKDSWHU XVHV D *,6 JHRJUDSKLF LQIRUPDWL
WKH VSHFLHV ULFKQHVYV DQG PHDQ UHODWLYH DEXQGD!
ELUG VSHFLHV DFURVV WKH VWXG\ VLWH &RXSOHG ZL
UHVXOWY UHYHDO WKH HFRV\VWHPV LQ ZKLFK FRPPRQ
VSHFLHY DUH PRUH DEXQGDQW &RQFOXVLRQV DUH UHEL

PDQDJHPHQW

&KDSWHU *HQHUDO FRQFOXVLRQV DQG IXWXUH GLUHFWLRQV

7KLV FKDSWHU VXPPDULVHV WKH PDLQ ILQGLQJV RI
IXUWKHU DQDO\VLV WKDW FDQ EH SHUIRUPHG XVLQJ W

UHFRPPHQGHG
$SSHQGL] 6WXG\ VLWH DQG VXUYH\ ORFDWLRQV

7KLY DSSHQGL[ SURYLGHV UHOHYDQW EDFNJURX(
ORFDWLRQV VXUYH\HG LQ WKLV UHVHDUFK 'HWDLOV I
VWDWLRQV FXOWXUDO VLJQLILFDQFH NQRZQ YHJHW

UHJDUGLQJ GRJV 2YHUKHDG PDSV DUH LQFOXGHG
$SSHQGL] 7TDUJHW ELUG VSHFLHYV

7KLY DSSHQGL[ SURYLGHYVY UHOHYDQW LQIRUPDWLR
VSHFLHVY WKDW ZHUH WDUJHWHG LQ VXUYH\V LQ "H\
=HDODQG VWDWXV WKH \HDU RI DUULYDO RU LQWURC
GLVWULEXWLRQ SUHIHUUHG KDELWDW EHKDYLRXUV C

HDFK VSHFLHV LV LQFOXGHG



&ERQWHQWYV
$EVWUDFW
$FNQRZOHGJHPHQWYV
7KHVLV RXWOLQH
&RQWHQWYV
/LVW RI )LIXUHV
/ILVW RI WDEOHYV
&KDSWHU
$EVWUDFW
+XPDQ LPSDFWV DQG WKH LQWURGXFWLRQ RI HIRWLF IDXQD WR
1HZ =HDODQGYTV ELUG FRPPXQLWLHV
'K\ DUH 1HZ =HDODQGYV ELUGY YXOQHUDEOH"
3HVW PDQDJHPHQW DQG 1HZ =HDODQG ELUG FRQVHUYDWLRQ
7KH 3UHGDWRU )UHH SURJUDPPH
&KDSWHU
$EVWUDFW
+LELVFXV &RDVW )RUHVW DQG %LUG 3HVW )UHH 3HQLQVXOD
7KH 1RUWK :HVW :LOGOLQN
7LULWLUL ODWDQJL
6KDNHVSHDU 2SHQ 6DQFWXDU\
'K\ PRQLWRU ELUGV"
7KH ILYH PLQXWH ELUG FRXQW PHWKRG
%DFNJURXQG
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'"HVLJQLQJ D VWXG\
$GYDQWDJHY RYHU RWKHU ELUG FRXQWLQJ PHWKRGV
/JLPLWDWLRQV RI WKH ILYH PLQXWH ELUG FRXQW PHWKRG
OHWKRGRORJ\ XWLOLVHG LQ WKLV UHVHDUFK
OHWKRGRORJ\ $
OHWKRGRORJ\ % FXUUHQW DQG IXWXUH PHWKRGRORJ\
9ROXQWHHU WUDLQLQJ
6BWXG\ VLWHV RQ WKH :KDQJDSDU—RD 3HQLQVXOD
$PHQGPHQWY WR UDZ GDWD
$PHQGPHQWY WR ZHDWKHU DQG ZLQG GDWD
$PHQGPHQWY WR WLPH
$PHQGPHQWY WR ELUGLQJ H[SHULHQFH DELOLW\
$PHQGPHQWY WR ELUGYV UHFRUGHG
5HPRYDO RI VXUYH\V IURP WKH GDWD VHW
2YHUYLHZ RI DPHQGPHQWY WR GDWD E\ \HDU
5HVHDUFK UDWLRQDOH
&KDSWHU
$EVWUDFW
,QWURGXFWLRQ
OHWKRGRORJ\
BWXG\ VLWH DQG VDPSOH GHVLJQ
JLHOG PHWKRGYV

&KDQJHV WR ILHOG PHWKRGRORJ\
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BRIWZDUH DQG VWDWLVWLFDO DQDO\VLYV
JLPLWDWLRQV LQ PHWKRGRORJ\
5HVXOWYV

OHDQ DEXQGDQFHV Rl VSHFLHV UHFRUGHG EHWZHHQ DQG
6FDOHG IL[HG HIIHFWV PRGHO Rl UDZ GDWD XVLQJ PHWKRGRO
/JLQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ PHWKRGRORJ\ % |
6FDOHG IL[HG HIIHFWV PRGHO Rl ORJ WUDQVIRUPHG GDWD XV
/LQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ ORJ WUDQVIRUPHG Pt}
6FDOHG IL[HG HIIHFWV PRGHO Rl WKH UDZ GDWD XVLQJ PHWKTF
/JLQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ PHWKRGRORJ\ $ DQG

6FDOHG IL[HG HIITHFWV PRGHO RI WKH ORJ WUDQVIRUPHG GDW

/ILQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ ORJ WUDQVIRUPHG P}

'LVEXVVLRQ
OHDQ DEXQGDQFH RI VSHFLHV EHWZHHQ DQG XVLQJ PH'
&KDQJHV LQ PHDQ DEXQGDQFH DFURVV WKH VWXG\ SHULRG
&RQFOXVLRQV

&KDSWHU

$SEVWUDFW

 QWURGXFWLRQ

OHWKRGV

6WXG\ VLWH DQG VDPSOH GHVLJQ
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JLHOG PHWKRGYV
IDQGVFDSH IHDWXUH DQDO\VLV
6RIWZDUH DQG VWDWLVWLFDO DQDO\VLV
/ILPLWDWLRQV LQ PHWKRGRORJ\
5HVXOWV
6SHFLHY UHFRUGHG EHWZHHQ DQG
OHDQ ULFKQHVV DQG SURSRUWLRQV RI VSHFLHV FODVVLILFDW
OHDQ DEXQGDQFHV DQG UHODWLYH DEXQGDQFHV RI ELUG FOD
OHDQ FRYHUDJH RI ODQGVFDSH IHDWXUHY DW HDFK ORFDWLR
3ULQFLSDO FRPSRQHQW DQDO\VLV
'LVEXVVLRQ
&ODVVLILFDWLRQ ULFKQHVV
OHDQ UHODWLYH DEXQGDQFHV RI HQGHPLF QDWLYH DQG LQW
3ULQFLSDO FRPSRQHQW DQDO\VLV
BRXUFHV RI HUURU
&RQFOXVLRQV
&KDSWHU
$EVWUDFW
*HQHUDO FRQFOXVLRQV
BHOHFWHG WUHQGV RI FRPPRQ HQGHPLF QDWLYH DQG LQWU
)XWXUH GLUHFWLRQV
SHIHUHQFHYV

$SSHQGL]
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BWXG\ VLWH DQG VXUYH\ ORFDWLRQV
$PRULQR 3DUN

$UFKHUTV %OREN
$UNOHV %D\ 5HVHUYH
$UNOHV %D\ 6WRUPZDWHU 3RQG
%URZQV :DON 5HVHUYH
'2\0\ 5HVHUYH

(GLWK +RSSHU 3DUN
)DLUKDYHQ :DON
JHUU\ 5RDG 5HVHUYH
*DUURZD\ 5HVHUYH
*LOVKHQQDQ 5HVHUYH
*XOl +DUERXU 'ULYH
+DUGOH\ 5HVHUYH

+REEV 5RDG

_.DUDND &RYH

/DIXQD 30DFH 5HVHUYH
0DQO\ 3DUN

ODWDNDWLD *ODGH
2NRURPDL %D\
2NRURPDL 9LHZV 5HVHUYH
3DFLILF 3DUDGH

SHWHU 6QHOO 9LOODJH



5DURD %XVK
5HG %HDFK 5HFUHDWLRQDO 5HVHUYH
5LYHUKDYHQ 'ULYH
6LOYHUGDOH .LQJVZD\
BWDQPRUH %D\ 3DUN
6XQGRZQ 5HVHUYH
':DWHUIDOO *X0O\
'HLWL 9LHZV 5HVHUYH
'KDQJDSDU—RD *ROI &RXUVH
$SSHQGL]

7DUJHW ELUG VSHFLHV FRPPXQLW\

%LUG VSHFLHV H[FOXGHG IURP VXUYH\V

%LUG GHVFULSWLRQV
$XVWUDOLDPORUKILKWD WLELFHQ
%DUEDUSWRMBWRSHOLD ULVRULL
%HOOELUG NRMWKRD®RV PHODQXUD
%URZQ &ROIMWOJQL[ \SVLORSKRUD
&DOLIRUQEMOTNBIHBEOD FDOLIRUQLFD
&KDIILQAKQJILOOD FRHOHEV
&RPPRQ PARWLGRWKHUHV WULVWLYV
&RPPRQ SKBIIONDICDMXYV FROFKLFXV
&RPPRQ VWIHNXOXY YXOJDULV

'XQQRFHUXQHOOD PRGXODULV
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(DVWHUQ3ORWBBDFXV H[LPLXV
(XUDVLDQ HXDENELBBUXOD

(XUDVLDQ $ONDRBGDNUYHQVLV

(XURSHDQ JRDGGIXGIIKLY FDUGXHOLV

(XURSHDQ JWRHDHGIXHWBKY FKORULV

*UH\ ZDUEOHUHULIRRUH URDWD

+RXVH VSIDMVRIZU GRPHVWLFXV

—N— 1RUWK ,VIO\DWRBUNPHUEGLRQDOLY VHSWHQWULRQDOLYV
/JRQJ WDLOHG FXFIXRBRQDNRWNERBEWHQVLYV

0DOOPYPBY SODWI\UK\QFKRYV
ORUHSRUNLLORYXQRYDVHHODQGLDH QRYDVHHODQGLDH
1HZ =HDODQG IDQWBIKQ S & G2OUND PO L QR V D

1HZ =HDODQG SLJHRPQSKBUMHQRYDVHHODQGLDH

1HZ =HDODQG SLSQWKSWRRNKBRIVHHODQGLDH

1RUWK ,VODQG U RHVWQU RWLAEXDWRRKZ DLLS H V

1RUWK ,VODQG V DSKLMHE/NEXU QUKW NBK I X VD W H U
3DUDGLVH VKHOGXFNG B W)DQY D WIDHJIILW D
3INHMRUSK\ULR PHODQRWXV

5HG FURZQHG SDURNBERUDNRPSKXVLQNRLYDH]HODQGLDH
6DFUHG NLQJILYREUUDRSKXWVHVDQFW XV

6KLQLQJ FXFNRR SISUYKPEUMKURDXFLGXV
6LOYHUH\H=RADXKRRSY ODWHUDOLYV

6RQJ WRNMNMBKY SKLORPHORYV

A]]



6SRWOHVV FUBRH]DSIDHWIREXHQV LV

6SRWWHEBNVERBMW RSHOLD FKLQHQVLYV

6SXU ZLQJHGDRHROCHY PLOHV

6WLWFKE LIRSV LIRIPKV WLV FLQFWD

6ZDPS KDUUL&IUW XMV KXSSUR[LPDQV

7RPWLW 1RUWK ,VODQ®HWRRWHEDV P DPALLRRFPH.SKDOD WRLWRL
717 3URVWKHPDGHUD QRYDVHHODQGLDH

'HOFRPH VZDOORIZUXPERXQHR[HQD QHR[HQD

'KLWH IDFHG KHURQ (PWDHWKWBX PRFRRROODQGLDH

'KLWHKHDG SORSKRRNCDNBIOELFLOOD

<HOORZKDPPPHWL]D FLWULQHOOD
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/ILVW RI )LIXUHYV

&KDSWHU

JLIXUH SKRWRJUDSK RI WKHQRBPRSW HX KRISDHXR RFFLGHQWDC
J)LIXUH SKRWRJUDGW (RRUJWR B KB-BEURSA/LOLV

J)LIXUH SKRWRJUDSK RI WHW WRXADKDX\NOWQGOURE L Q

&KDSWHU

J)LIXUH ODS RI WKH :KDQJDSDU—RD 3HQLQVXOD

JLIXUH ODS VKRZLQJ SHVW PDQDJHPHQW FRQWUROOHG E\ )RL

6DQFWXDU\ DV RI 1IRYHPEHU

J)LIXUH O0DS VKRZLQJ WKH +LELVFXV &RDVW KXE PRGHO
JLIXUH ,OOXVWUDWLRQ RI WKH SURSRVHG 1RUWK :HVW :LOGC
J)LIXUH ODS RI 7LULWLUL ODWDQJL VKRZLQJ LVODQG UHVWRUIL
JLIXUH ODS RI 7LULWLUL ODWDQJL LQ UHODWLRQ WR 6KDNHYVZ
JLIXUH SKRWRJUDSK RI WKH PXOWL VSHFLHY SHVW SURRI ITHCQC
J)LIXUH &RS\ Rl WKH GDWD VKHHW

JLIXUH ODS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WKH

XVLQJ PHWKRGRORJ\ $
JLIXUH ODS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WK

XVLQJ PHWKRGRORJ\ %

&KDSWHU

JLIXUH ODS VKRZLQJ WKH :KDQJDSDU—RD 3HQLQVXOD DQG Wi

DQG
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JLIXUH %DU FKDUW VKRZLQJ WKH PHDQ DEXQGDQFH RI HDFK
VXUYH\V XVLQJ PHWKRGRORJ\ % EHWZHHQ DQG
JLIXUH /ILQH JUDSKV VKRZLQJ WKH PHDQ DEXQGDQFHV RI FRP

XVLQJ PHWKRGRORJ\ %

J)LIXUH /IRJ WUDQVIRUPHG OLQH JUDSKV VKRZLQJ WKH PHDQ L
DQG XVLQJ PHWKRGRORJ\ %
J)LIXUH /ILQH JUDSKV VKRZLQJ WKH PHDQ DEXQGDQFHV RI FRP

XVLQJ ERWK PHWKRGRORJLHV

YLIXUH /RJ WUDQVIRUPHG OLQH JUDSKV VKRZLQJ WKH PHDQ
DQG XVLQJ ERWK PHWKRGRORJLHV

&KDSWHU

YLIXUH 0DS Rl WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WKH
EHWZHHQ DQG

JLIXUH $HULDO YLHZ VKRZLQJ ODQGVFDSH IHDWXUH DQDO\VL
YLIXUH * 6 VKRZLQJ WKH SURSRUWLRQ RI VSHFLHV FODVVLILF
JLIXUH * 6 VKRZLQJ WKH PHDQ UHODWLYH DEXQGDQFH RI VSH
YLIXUH * 6 VKRZLQJ SLH FKDUWV Rl WKH PHDQ UHODWLYH FR)
JLIXUH 7KH UHODWLYH DEXQGDQFHV RI FRPPRQ VSHFLHV LQ |
$SSHQGL]

JLIXUH $ ODS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WK
JLIXUH $ ODS RI $PRULQR 3DUN
JLIXUH $ O0DS RI $UFKHUTV %ORFN

JLIXUH $ ODS RI $3UNOHV %D\ 5HVHUYH
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JLIXUH
YJLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
YJLIXUH

JLIXUH
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ODS RI $3UNOHV %D\ 6WRUPZDWHU 3RQG
ODS RI %URZQV :DON 5HVHUYH
ODS RI '"f2\0O\ 5HVHUYH

ODS RI (GLWK +RSSHU 5HVHUYH
ODS RI )DLUKDYHQ :DON

ODS RI )HUU\ 5RDG 5HVHUYH
ODS RI *DUURZD\ 5HVHUYH
ODS RI *LOVKHQQDQ 5HVHUYH
O0DS RI *XOI +DUERXU '"ULYH
ODS RI +DUGOH\ 5HVHUYH

ODS RI +REEV 5RDG

ODS RI .DUDND &RYH

ODS RI /DJXQD 30ODFH

ODS RI ODQO\ 3DUN

ODS RI ODWDNDWLD *ODGH
ODS RI 2NRURPDL %D\

ODS RI 2ZNRURPDL 9LHZV 5HVHUYH
ODS RI ¢UHZD /IDNHVLGH '"ULYH
ODS RI 3DFLILF 3DUDGH

0ODS RI 3BHWHU 6QHOO 9LOODJH
ODS RI 5DURD % XVK

ODS RI 5HG %HDFK

ODS RI 5LYHUKDYHQ 'ULYH
ODS RI 6LOYHUGDOH .LQJVZD\
ODS RI 6WDQPRUH %D\

ODS RI 6XQGRZQ 5HVHUYH
ODS RI :DWHUIDOO *XOO\

ODS RI :HLWL 9LHZV 5HVHUYH
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JLIXUH

$SSHQGL]

JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
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YJLIXUH
JLIXUH
JLIXUH
JLIXUH
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JLIXUH
YJLIXUH
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JLIXUH
YJLIXUH

JLIXUH
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ODS RI :KDQJDSDU—RD *ROI &RXUVH

3KRWRJUDSK RI WR & RXKMIWDW LB QFRMI S L H
3KRWRJUDSK ®RW WHKSWERISIHEOOLD (GIRWRHU L L
3KRWRJUDSKV RI WKS$IQRMIXRUQQ\G RHPDQKWEIHOOELUG
3KRWRJUD S K &RIWXKH E[UBXQ TRBKRU D

3KRWRJUDSK RI WKH P D @D ®@IGS HSROIDO F DD OR URMLE DD
3KRWRJUDSKV RI WKH) PID@DH ®QB FRADBEWKDIILQFK
3KRWRJUDSK R§FW K& RARIRIRBIOVPWALL VWLV
3KRWRJUDSKYV RI WKH P D O3K DQIGD Q\D 6 ROFRAFRY SKI
3KRWRJUDSK BWHKRIRPRQYKWDDOLYJV

3KRW R JU D SSKJ RO MX®IDGRXRIGRFINU L V
3KRWRJUDSK3RIDMWDKMHUXY BRVMLOQ/D V
3KRWRJUDSKV RI WKH PDORMXDGS M HRDUXHD PXUDVLDQ
3KRWRJUDSK RI$W R M QB UDDUNMHD@VYM\ODUN
3KRWRJUDSK RI V&IDH GXBIRI N DRD URBX G QLIQF K
3KRWRJUDSKV RI WKH PDOH&DQG XHPD® HF KORRSND Q
3KRWRJUDS K * UWIKRHQ BIUIHADZDIJ E O H U

3KRWRJUDSKV RI WKH PBOMVIHUGGIRIPHOWLERXVH VSD
3KRWRJUDSK R MWHVHV RRIURVHKU \GARQ® NI-YNV-H SWH QW U
3KRWRJUDSK RI YWKCH QOIRRQY W B RYMEEY ABFWRRF L P HQ
3KRWRJUDSK RI WK H QHRDOGDMQGKRQPKRRDOODUG
3KRWRJUDSKLRIRWRR YIRWHBRUNGLDH QRYDVHHODQG
3KRW R J U DBKKH RUGKKHID IIXQW.DLL@R V D
3KRWRJUDS$IKR IRSKDKE RRYBVYHHODQGLDH

SKRWRJUDSK RI WEW KDHZ GRIDD\DHHEO 8 10S3 VD H
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JLIXUH
YJLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
YJLIXUH
JLIXUH
JLIXUH
JLIXUH
YJLIXUH

JLIXUH

JLIXUH
JLIXUH
YJLIXUH
JLIXUH

JLIXUH
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3KRWRJUDSK RI $HW UIRRLUF\B KO R/@IL.GE W RELQ
3KRWRJUDSK RI WK B KIRUHWRV XMIOIXQYG UKD XG\GIOMHE D F N
3KRWRJUDSKV RI WKH P D OM 6 R GQIB FYIWH HIDUADIS L V H
3KRWRJUDSRUBIKWKIR PINGINGRW X V

3KRWRJUDSK RI WREMNDOQRG FRIRKQH QG RCDHINBBWG LDH
3KRWRJUDSK RI7\WRKH UWIDAFSKHXG/ NIDQUA IWKKH U
3KRWRJUDSK R& KWK WRFRIFFL R O ¥KIEGR\R
3KRWRJUDSRRWW K R SWL. O DMHUBIO L V
3KRWRJUDSK7R U @XW VRIQURWHKORVK
3KRWRJUDSK RRWKH D SIRMEXHN\QWN EV D NH
3KRWRJUDSK RV WKHVRSRIG WH G KERWH V L V
3KRWRJUDSK Rl WRRAHWGAEKVZPQOHE® SORYHU
3KRWRJUDSKV RI WKHLRIVQRPDQW LIVi FD Q AWIW LW FKE L
3KRWRJUDSK RILWRXVVZSP SR DRLQW U

SKRWRJUDSKV RI WKH PDOBHWUER LEFPDPOMHF UREB W EK,VO

3KRW R JUDRS\KWKIHW R B HWID QRYDVHHODQGLDH
3KRWRJUDSK R+ LAHFRP 1@ WRHIQDRQW R[HQD
3KRWRJUDSK R (WK H VZWIDWHRNIFKREO ODQRSQ D H
3KRWRJUDS R RN RXPHDDKELLW HEB 8 D G

SKRWRJUDSKV RI WKH POPHHLQEDIAPWOHQHOORZKDF

A AT



/ILVW RI WDEOHYV

&KDSWHU

7TDEOH
$
7TDEOH
%
7TDEOH
7TDEOH

7TDEOH

&KDSWHU

7TDEOH

7TDEOH

7TDEOH

7TDEOH

7TDEOH

&KDSWHU

7TDEOH

7TDEOH

7TDEOH VKRZLQJ WKH QXPEHU RI ORFDWLRQV DQG VWD

7TDEOH VKRZLQJ WKH QXPEHU RI ORFDWLRQV DQG VWD

7TLPHDQGGDWH FRP

ZHDWKHU GDWD WUDQVODWLF

7LPHDQGGDWH FRP DQG 9HQWXVN\ FRP ZLQG

SHQWXVN\ FRP ZHDWKHU GDWD WUDQVODWLRQV

7KH QXPEHU RI ORFDWLRQV DQG VWDWLRQV VXUYH\HC
6FDOHG IL[HG HIITHFWV PRGHO XVLQJ WR PHWKF
/IR WUDQVIRUPHG VFDOHG IL[HG HIITHFWV PRGHO XVLC
6FDOHG IL[HG HIITHFWV PRGHO XVLQJ DOO WR U

/IR WUDQVIRUPHG VFDOHG IL[HG HIITHFWV PRGHO XVLC

7TDEOH VKRZLQJ HDFK VSHFLHY UHFRUGHG EHWZHHQ

7TDEOH VKRZLQJ VSHFLHV ULFKQHVY DQG WKH SURSRU

ORFDWLRQV

7TDEOH

7TDEOH VKRZLQJ WKH PHDQ DEXQGDQFH DQG PHDQ UHC

DW HDFK ORFDWLRQ

7TDEOH

7TDEOH

7TDEOH

OHDQ UHODWLYH FRYHUDJH RI ODQGVFDSH FDWHJRUL
7TDEOH VKRZLQJ WKH YDOXHV RI HDFK FRPSRVLWH YDU

7TDEOH VKRZLQJ WKH HIIHFW VL]H RI 3& SUHGLFWLQJ"

y: =



$SSHQGL]

7TDEOH 7TKH QXPEHU RI WDUJHW VSHFLHV IURP HDFK JURXS

7TDEOH /ILVW RI WKH WDUJHW VSHFLHVY LQFOXGHG RQ WKH VX
7TDEOH &RQVHUYDWLRQ VWDWXV DQG WKH RUGHU RI WKH QD
7TDEOH ,QWURGXFHG WDUJHW VSHFLHVY DQG WKH RUGHU RI H

7TDEOH

$
$
$

7TDEOH $ ([SODQDWLRQ RI FRQVHUYDWLRQ VWDWXVHYV DQG FUI
$
$ $GGLWLRQDO ELUG VSHFLHVY UHFRUGHG GXULQJ DQQ.
$

7TDEOH %LUG VSHFLHVY UHFRUGHG LQ RU QHDU WKH VWXG\ VI

GDWD UHFRUGHG EHWZHHQ -XQH DQG I1RYHPEHU

£ AE



&KDSWHU
*HQHUDO LQWURGXFWLRQ



$EVWUDFW

+XPDQV KDYH GUDPDWLFDOO\ PRGLILHG 1HZ =HDODQG(TfV O
RYHU WKH SDVW \HDUV 8S WR RI WKH FRXQWU\{V RULJLQD
SODQW VSHFLHYVY DQG DOPRVW DQLPDO VSHFLHV KDYH EHHQ
LOWURGXFWLRQV DUH ELUG VSHFLHV DQG WHUUHVWULDO P
IURP 1HZ =HDODQGTV SUH KXPDQ KLVWRU\ %HFDXVH 1HZ =HDO
PDPPDOLDQ SUHGDWRUV PDQ\ RI WKHP KDYH EHKDYLRXUDO DQC
YXOQHUDEOH WR WKHVH HYROXWLRQDU\ QRYHO WKUHDWYV 7RG
FRPSHWLWLRQ DQG SUHGDWLRQ IURP LOWURGXFHG VSHFLHV KD
Rl DW OHDVW Rl 1HZ =HDODQGTV QDWLYH ELUG VSHFLHV +XPD
QDWLYH IDXQD E\ GHYHORSLQJ WRROV ZKLFK HQDEOH SUHGDWRL
RI SHVW PDQDJHPHQW KDYH IDFLOLWDWHG WKH VXFFHVVIXO WUL
VXUYLYH WRGD\ RQO\ DV WUDQVORFDWHG SRSXODWLRQV :LWK \
DQG WKH SXEOLF WKH 1HZ =HDODQG *RYHUQPHQW LV QRZ ZRUNL

DOO UDWV VWRDWY DQG SRVVXPV IURP WKH 1HZ =HDODQG PDLQ



+XPDQ LPSDFWV DQG WKH LQWURGXFWLRQ RI H[RW

1HZ =HDODQG LV D PRGHO GHSLFWLRQ RI WKH HFRORJLFDO
DQG WKH LQWURGXFWLRQ RI H[IRWLF VSHFLHVY WR DQ LVRODWHG
ZHUH WKH ILUVW KXPDQV WR LQKDELW 1HZ =HDODQG DUULYLQJ
$W WKLV WLPH QRQ YRODQW PDPPDOV ZHUH DEVHQW DQG DURXH
LQ LQGLJHQRXV IRUHVW +ROGDZD\ 0 — R @D\ SHXRYSAOGS LKW L Y |
ELUGV IRU IRRG DQG FORWKLQJ DWH3RGHIHV HEQVELRDGX 5@ W U
IDPDOLDQGWLRUH 3REDQYMAKMD BKLFINGSUH\HG XSRQ WKH QDWLYH
LQJ OF*ORQH 7UHHV ZHUH KDUYHVWHG IRU GZ

ILUHV ZHUH GHOLEHUDWHO\ OLW WR FOHDU ODQG IRU RFFXSDW
EXVK ZKHQ KXQWLQJ *XLOG 'XGILHOG OF*ORQH %\ Wk
WKH FRPELQHG LPSDFWV Rl SUHGDWLRQ KXQWLQJ DQG GHIRUH\
OHDVW  QDWLYH ELUG VSHFLHV DQG WKH GHVWUXFWLRQ RI DC

LQJ

% \ 1HZ =HDODQGYV PDLQODQG DYLDQ FRPPXQLW\ FRQV
RFFXSLHG YDVW IRUHVW UHIXJLD DQG WKRVH WKDW FRXOG FRS
NXU.LQJ 7KH DUULYDO RI (XURSHDQV LQWHQVLILHG WKHVE
KDELWDWVY DQG EHJLQQLQJ D VHFRQG DQG RQJRLQJ ZDYH RI EL
5REHUWVRQ ODORQH\ OF/HDQ (XURSHDQV LQWURGXI
GDPDJH KDELWDW DQG SUH\ XSRQ DQG FRPSHWH ZLWK 1HZ =HDC
UHVSRQVLEOH IRU LQWURGXFLQJ PDPPDO VSHFLHV RI ZKLF}

7H 3DSD &ROOHFWLRQV 2QOLQH

0DQ\ RI WKH ILUVW PDPPDOLDQ VSHFLHV WKDW ZHUH EURX.
XQLQWHQWLRQDOO\ LQWD\E®XNMHGR KRKIIBROKIFR X V FXQ& N W V
JHOLV FDWIXWHG LQ WKH ODWH V DV VWRZD BDW WQ/ MK \E W X\
DQ DUERUHDO DQG PRUH DJLOH FOLPEHU WKDQ 1RUZD\ UDWV # [

LQJ ,Q DGGLWLRQ WR SUH\LQJ XSRQ QDWLYH VSHFLHV



UDWV DQG PLFH DOVR RXWFRPSHWHG DQG OLPLWHG NLRUH zZK
,VODQG DQG DURXQG WZHOYH RIIVKRUH LVODQGV $WNLQVRQ

'RZGLQJ 7D\ORU .LRUH DUH QRZ SURWHFWHG RQ WZR
ZLWK WKH 1J—WLZDL LZL ZKR ZLVK WR SURWHFW WKH VSHFLHV

ZKDNDSDSD O—RUL JHQHDORJ\ 3DUNHV %\URP (GJH 5R\1

'"HOLEHUDWH LQWURGXFWLRQV RI H[RWLF PDPPDOV IRU I
ELRFRQWURO DQG WR VHUYH DV D UHPLQGHU RI WKH KRPH FRX(
0 X USK\ 6SHFLHY VXFK DV JRDWYV DQG SLJV WKDW GDPDJH
ELUGTY QHVWY DQG PD\ HDW ELUGYV HJJV ZHUH LQWURGXFHG D
&RQVHUYDWLRQ .LQJ ,Q WKH HDUO\ V HVFDSHG (XU
NXUSWNLQVRQ .LQJ 7TKH ZLOG LQWHUEUHG GRJV ZHUH
VHWWOHUV LQ WKH ODWH V WKRXJK GRPHVWLF FDQLQHYV DQG

WRGD\ $WNLQVRQ .LQJ 7TDERUVN\

5DEELWY ZHUH UHOHDVHG IRU IRRG DQG VSRUW LQ WKH V
ORVV Rl YHJHWDWLRQ DQG VRLO HURVLRQ 3HGHQ 7R EHJLC
7ULFKRVXUXV DA S MXORDG XFHG LQ LQJ 3DUNHV  0XlI
GHVWUR\ DQG FRPSHWH ZLWK ELUGV IRU KDELWDW DQG IRRG |
%URZQ ,QQHV 6KRUWHQ ,QQHV HW DO 6PLWK :L
6XEVWDQWLDO GDPDJH KDV EHHQ FDXVHG WR LQGLJHQRXV IRUH\
ZKLFK ZHUH LQWURGXFHG IRU KXQWLQJ LQ DQG UHVSH
'DUEXUWRQ LQJ OD\QHV 3DUNHV  0XUSK\
(ULQDFHXV HXURSDHXNKLRRFRGSRWDXOQVVWLFDOO\ SUH\ RQ WKH
QHVWLQJ ELUGY ZHUH DOVR LQWURGXFHG LQ WR KHOS FRQW

.LQJ S3DUNHV 0XUSK\



JLIXUH3KRWRJUDSK RI WKH (XURSHDQ KHGJHKRJ (ULQDFHXV HXI

+D\GHQ 3\H

5DEELW SRSXODWLRQV UDSLGO\ LQFUHDVHG WR SODJXH QX
JRYHUQPHQW DQG SULYDWH ODQG RZQHUV EHJDQ LQWURGXFLQ

LQJ 3HGHQ 0 XIVYWHH I0HDJ SHWR UH XWHIXWIRVH G L Q | R
E\ ODUJHU UHOHDVHV LQ DQG .LQJ JURP W KR X
VWROYMWWHOD HM@PE&QHIDVHOV ZHUH UHOHDVHG RQWR IDUPODQG
XQVXFFHVVIXO DW FRQWUROOLQJ UDEELWY DQG LQVWHDG WKH
SUHGDWLRQ RI QDWLYH ELUGY DV UDEELWY DWWUDFWHG PXVWHt

%\ VWRDWYV DQG ZHDVHOV KDG VSUHDG LQWR IRUHVW\
SRSXODWLRQV ZHUH UHSRUWHG .LQJ 7RGD\ VWRDWYV DUF
FRQVLGHUHG WR KDYH KDG WKH JUHDWHVW QHJDWLYH LPSDFW R

IDXQD $WNLQVRQ .LQJ 3RZHOO O0XUSK\ HW DO



(XURSHDQV DOVR LQWURGXFHG ELUG VSHFLHY WKDW FRPSH
EHKDYLRXU WRZDUGYV DQG HYHQ SUHGDWH 1HZ =HDODQGYV QDV

LQJ 7XUERWW SWWHPSWV WR LQWURGXFH H[RWI
JUH\ODJ YOMMINY DIQVHU WKRXJK VXFFHVVIXO ELUG LQWURGXFWI
'XQFDQ HW DO LQJ 6LQFH WKHQ DURXQG H[RWL
IROORZLQJ GHOLEHUDWH RU DFFLGHQWDO LQWURGXFWLRQ 'XQF
VSHFLHV DUH QDWXUDOLVHG ZLWK ZLOG SRSXODWLRQV DQG DQ
QDWXUDOO\ VHWWOHG LQ WKLV WLPH .LQJ SREHUWVRQ HW
DQG LOOHJDO OLEHUDWLRQV RI H[RWLF ELUG VSHFLHV VWLOO RI
UHGXFH WKH VSUHDG RI DYLDQ GLVHDVHV DQG WR DYRLG XQzD

QHVWLQJ VLWHYV 'HSDUWPHQW RI &RQVHUYDWLRQ +HDWKHU

(XURSHDQV WKHPVHOYHV DOVR FDXVHG D GLUHFW GHFOLQH
IRU IRRG WURSKLHVY VFLHQWLILF VSHFLPHQV DQG IHDWKHUV IF
WKH HQG RI WKH V LW ZDV UHDOLVHG WKDW PDQ\ RI 1HZ =HD(
SUHGDWLRQ VR UDUH VS HRWVRPX¥ W DWUM QW QWVEREIDIAO \ K X Q
LQJ &KDQJLQJ VRFLHWDO DWWLWXGHV WRZDUGV QDWLYH
JURZLQJ FRQFHUQV Rl DQWKURSRJHQLF HQYLURQPHQWDO LPSDF
QDWLYH VSHFLHV RYHU WKH RO O RZZ QR \GHEHDRIH/H EH LR I HH

OLVNHOO\ BURDFWLYH DWWHPSWV WR SURWHFW PDQ\
XQWLO WKH $QLPDO 3URWHFWLRQ DQG *DPH $FW OLVNHOO

DQG LWV VXEVHTXHQW DPHQGPHQWY KDV SURWHFWHG PRVW

(XURSHDQV FRQWLQXHG WKH WUHQGV RI KDELWDW ORVYV
PRGLILFDWLRQ SDUWLFXODUO\ GXULQJ LQFUHDVHG DQG LQWHQ
1DWXUDO VZDPSVY ZHWODQGV DQG IRUHVWY ZHUH GHVWUR\
IRU UHVRXUFHV 7XUERWW 7XVVRFN JUDVVODQG DQG IRULI
OLYHVWRFN +XQWHU .LQJ TXUERWW ,QWHQVLYH C

DQG VHULRXVY DWWHPSWYV DW UHIRUHVWDWLRQ EHIJDQ WKRXJK |



&ORXW *D]H .LQJ 7TXUERWW 7TKHVH H[RWLF WUHH

FRPPXQLW\ DQG WKH\ DUH JHQHUDOO\ KDUYHVWHG HYHU\ \HD

%\ WKH V WKH JHQHUDO SDWWHUQ RI 1HZ =HDODQGY{V Y&
PDPPDOLDQ SUHGDWRUV ZHUH ZLGHVSUHDG DQG ZHOO HVWDEOI
1HZ =HDODQGYV LQGLIJHQRXYVY IRUHVW FRYHU KDV EHHQ ORVW ZL
KD UHPDLQLQJ 7D\ORU 6PLWK 7H 3DSD &4ROOHFWLRQV 2Q
KDELWDW LV VWLOO GHVWUR\HG HYHU\ GD\ 7H 3DSD &ROOHFWLTF
TXDUWHU RI 1HZ =HDODQGYV QDWLYH ELUG VSHFLHVY KDYH EHFR
SREHUWVRQ HW DO 5XVVHOO ,QQHV %URZQ %\URP é
KDELWDW ORVV FRPSHWLWLRQ DQG KXQWLQJ SUHGDWLRQ KDV
LV WKH SULPDU\ FDXVH RI SRSXODWLRQ GHFOLQHV LQ QDWLYH

+ROGDZD\ ,QQHVY .HOO\ OF& 2YHUWRQ *LOOLHV

1HZ =HDODQGYV ELUG FRPPXQLWLHYV

([RWLF ELUGV ZHUH LQWURGXFHG WR 1HZ =HDODQG E\ (XUR
DQG WR VHUYH DV D UHPLQGHU Rl WKH KRPHODQG +HDWKHU 5
\HDUV LQWURGXFHG ELUGY KDYH GLVSHUVHG ZLGHO\ DFURV\
FDQ QRZ EH IRXQG DFURVV D YDULHW\ RI GLYHUVH KDELWDWV V)
IRUHVWY RSHQ FRXQWU\VLGH WXVVRFNODQG PRXQWDLQ UDQJ!
LQJ SREHUWVRQ +\Y|QHQ )UDVHU 3LFNDUG 5R
VSHFLHV FDQ RFFXS\ PRUH WKDQ RQH Rl WKHVH HQYLURQPHQWYV
RYHU WKH GD\ RU VHDVRQ ORRQ 7KH SUHVHQFH RI ELUGV
TXDOLW\ HQYLURQPHQWY LV D JRRG LQGLFDWRU RI HFRV\VWHF

.RVNLPLHV

7TKH GLVWULEXWLRQ DQG DEXQGDQFH RI ELUG VSHFLHV LV (
KDELWDW WKDW DUH DYDLODEOH /LQGVH\ ORUULYV % RWK

UDQJH RI KDELWDWYV EXW LQWURGXFHG ELUG VSHFLHV DUH W\SL



H[SHULHQFH KLIJK DQWKURSRJHQLF DFWLYLW\ RU LQ DUHDV ZKH
FRQLIHU SODQWDWLRQV %DUQDJDXG %DUEDUR 3DSDw[ 'HFRQF

ORGLILHG DUHDV PD\ SURYLGH LQWURGXFHG VSHFLHV ZLWK
GR QRW XVH RU FDQQRW DFFHVV %DUQDJDXG HW DO /[LNH
QDWLYH ELUGYVY UHTXLUH +HDWKHU SREHUWVRQ 7TKH FRP
VPDOO IRUHVW UHPQDQWY FLWLHY DQG XUEDQ HQYLURQPHQWYV

VSHFLHVY DQG IHZHU QDWLYH DQG HQGHPLF ELUG VSHFLHV 'D\

IDWLYH ELUGY GRPLQDWH LQ DUHDV RI FRQWLQXRXV QDWIL
UHVRXUFHYVY DQG QHVWLQJ RSSRUWXQLWLHV %DUQDJDXG HW DO
WUXH LQ SHVW IUHH HQYLURQPHQWY DV 1HZ =HDODQGTV HQGHI
LOWURGXFHG ELUGY LQ DEVHQFH RI PDPPDOLDQ SUHGDWRUV
PRVW RI WKH LOQWURGXFHG DQG HVWDEOLVKHG VRQJELUGYV D
QDWLYH IRUHVW DQG VFUXE WKH\ DUH UDUH ZLWKLQ GHQVH QDV

OLVNHOO\

W LV ZRUWK QRWLQJ WKDW PRGLILHG DUHDV DQG KXPDQ
=HDODQGTV QDWLYH ELUG VSHFLHV 0DQ\ UHFHQW 9MI)WOYHX D U U
PLOHVZDPS K&UWUFXWDS S RJGPDHVFRP HLUXMG®RREH R [HQDY BHR[HQ
QDWXUDOO\ FRORQLVHG DQG VXFFHVVIXOO\ SURSDJDWHG IROO
VXEVHTXHQW FUHDWLRQ RI RSHQ DUHDV +HDWKHU B5REHUWVRQ
XVH DQWKURSRJHQLF VWUXFWXUHV DV D EDVH ZKHQ EXLOGLQ
$GDSWDEOH IRUHVW BKULG Y GXFX IINQID DRI \E ® 19 bl VK DIY W D

WDNHQ DGYDQWDJH RI VHWWOHG DQG IULQJH HQYLURQPHQWYV T
UDQJH RI 1HZ =HBOQW®EVSQRLY\W VM0 BRGD B HVHD WER QDB XYFINWL HJ DV
+HDWKHU SREHUWVRQ 7XUERWM@R[ QR 'Y DR/HHHFCRDERESIFOAN
DQWKURSRJHQLF OLJKW WKDW DWWUDFWYVY SUH\ DWD®FKW DC
QRYDVHHORDWGIDMHR EHQHILWWHG IURP WKH LQWURGXFWLRQ RI

SURYLGH D VRXUFH RI IRRG +HDWKHU 5REHUWVRQ 7TXUERV



K\ DUH 1HZ =HDODQGTV ELUGY YXOQHUDEOH"

1HZ =HDODQG LV WKH ODUJHVW VHFWLRQ RI ODQG RQ WKH P
D VHFWLRQ RI FRQWLQHQWDO FUXVW WKDW EURNH DZD\ IURP WHK
\HDUV DJR &R[ ORRUH /IDGOH ORUWLPHU &DPSEHOO
PDPPDO IRVVLOV IURP 1HZ =HDODQG IURP WKLV WLPH DQG WKH
HQWLUHO\ VXEPHUJHG EHORZ VHD OHYHO DURXQG WR PLOC
0 XU SK\ 1HZ =HDODQGYV HQGHPLF IDXQD WKXV HYROYHG IRU P
WHUUHVWULDO PDPPDOV DQG GLG QRW HQFRXQWHU WKHP XQWL

DJR +ROGDZD\ ODORQH\ OF/HDQ 5DVWDQGHK %URZQ

7KH KLVWRULFDO SUHGDWRUV LQ 1HZ =HDODQG ZHUH GLXU:
VLIJKW DQG VRXQG IRU KXQWLQJ +ROGDZD\ ODORQH\ OF/HI
WR HVFDSH IURP ODQG GZHOOLQJ SUHGDWRUV PDQ\ RI 1HZ =HDC
FRPSOHWHO\ IOLJKWOHVYV VXEVHTXHQWO\ VSHQGLQJ PXFK RI WI
JURXQG +HDWKHU B5REHUWVRQ +RRVRQ -DPLHVRQ 0
HW DO 6HOHFWLYH SUHVVXUHV FDXVHG WUDLWV VXFK DV |
UHPDLQLQJ VWLOO DQG VLOHQW ZHUH HIIHEFWLYH LQ DYRLGLQ
SREHUWVRQ +ROGDZD\ 7KHVH VWUDWHJLHV DUH IXWL
WKDW WKH PRVWO\ QRFWXUQDO RPQLYRURXV IDVW PDWXULQJ

1HZ =HDODQG SRVVHVV +ROGDZD\

0DQ\ RI 1HZ =HDODQGYV HQGHPLF ELUGY DOVR H[KLELW WD
IHDUOHVYV EHKDYLRXU +RRVRQ -DPLHVRQ LQJ ODORQ
ORZ KLVWRULFDO SUHGDWLRQ UDWHV ZKLFK DOORZHG WKH HY
GHOD\HG PDWXUDWLRQ DQG ORZ UHSURGXFWLYH RXWSXW 1HZ
XQHTXLSSHG WR GHDO ZLWK WKH UDSLG LQWURGXFWLRQ DQG
$WNLQVRQ 'RZGLQJ 7RGD\ 1HZ =HDODQGfV QDWLYH D
WKDW DUH WKH PRVW UHVLOLHQW WR FKDQJH PDQ\ RI ZKLFK DUHI

LVODQGV +ROGDZD\ $OWKRXIK WKH SRSXODWLRQV RI PDC

(0]



ELUG VSHFLHVY FRQWLQXH WR GHFOLQH VRPH DUH LQFUHDVLQJ
VSHFLILF PDQDJHPHQW +ROGDZD\ ,QQHV HW DO WL

ELUG VSHFLHV ZRXOG EH HIWLQFW ZLWKRXW KXPDQ LQWHUYHQW

JLIXUH3KRWRJUDSK RI WKH N—N—SA 6WULJRSV KDEURSWLOLV
JURXQG QHVWLQJ SDUURW WKDW IUHH]JHV ZKHQ GLVWXUEHG 3}

:LNLPHGLD &RPPRQV

$V RI ELUG VSHFLHY DUH WKUHDWHQHG ZLWK H[WLQ
FULWLFDO S5REHUWVRQ HW DO 5LVLQJ JOREDO WHPSHUD
IXUWKHU E\ DPSOLI\LQJ WKH UDWH RI SUHGDWLRQ 5DVWDQGHK
PDQDJHPHQW PDQ\ RI 1HZ =HDODQGYV QDWLYH ELUG SRSXODW
7KH FRQWURO RI XQZDQWHG PDPPDOLDQ SUHGDWRUV LV Wt
IXUWKHU ORVVHVY WR 1HZ =HDODQGTV QDWLYH ELUGY DQG RWKHI

5XVVHOO HW DO



SHVW PDQDJHPHQW DQG 1HZ =HDODQG ELUG FRQVF

7KH ILUVW SHVW PDQDJHPHQW IRU FRQVHUYDWLRQ SXUSRVLE
7TRPSNLQV OHWKRGV RI SUHGDWRU VXSSUHVVLRQ DQG
LQFOXGH D YDULHW\ RI JURXQG LPSOHPHQWHG WUDSV DQG SRL)
HW DO $V RI WKH "HSDUWPHQW RI &RQVHUYDWLRQTV DC
PLOOLRQ KD RI 1HZ =HDODQG1YV PLOOLRQ KD RI ODQG 'HSDL
SHVW FRQWURO LV FRQGXFWHG E\ ODQGRZQHUV FRPPXQLW\ JU

J

1HZ =HDODQG KDV SLRQHHUHG SUHGDWRU IUHH RIITVKRUH L)\
E\ PXOWL VSHFLHVY SUHGDWRU SURRI IHQFHV WKDW H[FOXGH XC(
,QQHV HW DO 5XVVHOO HW DO :LOVRQ HW DO 71
$XFNODQGYV +DXUDNL *XOIl zDV WKH ILUVW LVODQG WR EH GHEFC
5DWV LQ 5XVVHOO %URRPH 5XVVHOO HW DO $G
KHOLFRSWHUV *36 QDYLJDWLRQ DQG PRWRULVHG VSUHDGHU EX
DFWLQJ VHFRQG JHQHUDWLRQ DQWL FRDJXODQWY KDV VLQFH DO

LQFUHDVLQJO\ ODUJHU DQG PRUH FRPSOH[ DUHDV %URRPH HW L

'HYHORSPHQW RI WKH PXOWL VSHFLHV SUHGDWRU SURRI IH

D KD DUHD LQ :HOOLQJWRQ &LW\TV .DURUL 9DOOH\ ZDV
EHJLQQLQJ =HDODQGLD WKH ZRUOGTV ILUVW PDLQODQG SUHGDYV

7RGD\ 1HZ =HDODQG KDV RYHU SHVW IUHH LVODQGV DQ

KD 'HSDUWPHQW RI &RQVHUYDWLRQ ,QQHV HW DO

FRQWUROOHG E\ WKH 'HSDUWPHQW Rl &RQVHUYDWLRQ * 7—ZKEC
6DQFWXDU\ DUH FRQWUROOHG E\ $XFNODQG &RXQFLO DQG RWKH}
HW DO 7KHUH DUH DOVR D IXUWKHU XQIHQFHG PDLQODQ

FRQVWDQW SHVW FRQWURO LQ WKH IRUP RI WUDSV DQG EDLW ¢



,VODQG HUDGLFDWLRQV DQG IHQFHG PDLQODQG HFRVDQFW.
WKUHDWHQHG ELUG VSHFLHV WR WKHVH QRZ SUHGDWRU IUHH K]
WUDQVORFDWLRQV Rl QDWLYH 1HZ =HDODQG ELUG\$ SAHRWI\[WKH
PDQW H@MGL Z4DNIOLUDOOXR @D XVADMO OLO®D QG LQ DQG &RO
OLVNHOO\ 3RZOHVODQG +RZHYHU LW LV XQOLNHO\ WKDV
VSHFLHVY FRQVHUYDWLRQ DV H[RWLF VSHFLHV VXFKDBWORDOOD
QRYDJXLQHDHDOVR LQWURGXFHG WR WKH LVODQG &ROERXUQH
,QWHUQDWLRQDO 8QLRQ IRU &RQVHUYDWLRQ RI 1DWXUH ,8&1
LQWHQWLRQDO PRYHPHQW DQG UHOHDVH RI D OLYLQJ RUJDQLVF
EHQHILW WKLV ZLOO XVXDOO\ FRPSULVH LPSURYLQJ WKH FRQV

JOREDOO\ DQG RU UHVWRULQJ QDWXUDO HFRV\VWHP IXQFWLRQ\

7KH ILUVW WUDQVORFDWLRQV RI 1HZ =HDODQG ELUGV WKD
WUDQVORFDWLRQ ZHUH FDUULHG RXW LQ )LRUGODQG E\ 5LFKDUG
+LOO +LOO OLVNHOO\ 3RZOHVODQG 8VLQJ KLV GRJ .
LV UHVSRQVLEOH IRU FROOHFWLQJ DQG WUDQVSRUWLQJ PRUH W
6WULJRSV KDEURWWHOEYR\MWH REH@MWRNRHND VRXNSKHUD[EURZ
DXVWWDRLV)LRUGODQG LVODQGY WKDW LQWURGXFHG PDPPDOV
+LOO BWRDWYV HYDGHG WKH LVODQGV IURP OHDGLQJ W
NLZL OLVNHOO\ 3RZOHVODQG +RZHYHU +HQU\TV HIIRUWYV
SRSXODWLRQV RI WRNRHND RQ WKUHH RI WKH )LRUGODQG LVOD
OLVNHOO\ 3RZOHVODQG 8VLQJ WUDLQHG GRJV DQG KDC
XQZDQWHG PDPPDOV LQVHFWV DQG ZHHGV LV DOVR D FRQVH

'"HSDUWPHQW RI &RQVHUYDWLRQ E

JHZ WUDQVORFDWLRQV ZHUH DWWHPSWHG XQWLO ZKH
GHYHORSHG D PHWKRG WR WUDQV @GR EO WWHWXRIQVX K LWV B Q G W\HRG
3RZOHVODQG 6HYHQ PRQWKY ODWHU WKH VDPH WHFKQLTXI|

SKLOHVWXUQXV BDUXIQERODWKAOHVODQG %\ RlI 1HZ =



VSHFLHVY KDG EHHQ WUDQVORFDWHG LQ PRUH WKDQ UHOHD
QHZ SRSXODWLRQV OLVNHOO\ 3RZOHVODQG "LWKRXW FR
ZRXOG KDYH H[SHULHQFHG IXUWKHU ELUG H[WLQFWLRQV )LYH

SRSXODWLRQV DQG RWKHU VSHFLHV ZRXOG EH UHVWULFWHC

3RZOHVODQG

JLIXUH3KRWRJUDSK RI WKH 6RXWK ,vVODQG URELQ 3HWURLFD DX

VXFFHVVIXO WUDQVORFDWLRQV OLVNHOO\ 3RZOHVODQG

7KH 3UHGDWRU )UHH SURJUDPPH

,Q -XO\ WKH 1HZ =HDODQG *RYHUQPHQW DQQRXQFHG 3UF
WKH JRDO Rl HUDGLFDWLQJ DOO UDWV VWRDWYVY DQG SRVVXPV I
RI &RQVHUYDWLRQ O0XUSK\ HW DO 7RPSNLQV 3UH

ZRUNVKRSV ZLWK FRQVHUYDWLRQ VWDNHKROGHUYVY DQG WKH JHC



VWUDWHJILHY WR ZRUN WRZDUGV WKLV JRDO 'HSDUWPHQW RI ¢
VXSSRUW LV VWURQJ QDWLRQZLGH ZLWK VXUYH\V FRQGXFWHG L
VXSSRUWVY HUDGLFDWLQJ PDPPDOLDQ SHVWV IURP WKHLU UHVS
3UHGDWRU )UHH :HOOLQJWRQ :LOVRQ HW DO 7KH VXF
HFRV\VWHPV QDWLYH IORUD DQG IDXQD DQG 1HZ =HDODQGH
HQYLURQPHQWDO KHDOWK DQG HFRQRPLF VRFLDO DQG PHQWDC

'LOVRQ HW DO

7KH VFDOH RI 3UHGDWRU )UHH LV DPELWLRXV DQG SUH
PDLQODQG LV DOPRDW D JURWLQJ SRSXODWLRQ RI RYHU PLOOLF
UDQJH RI HFRV\VWHPV DQG GLIILFXOW WHUUDLQ 'XQVWDQ :HLU
DSSURDFK LV SURSRVHG ZLWK WKH VKRUW WHUP JRDO RI HUDGL
'HSDUWPHQW RI &RQVHUYDWLRQ O0XUSK\ HW DO 7RP
VXSSUHVVLRQ PXVW EH VKLIWHG WR SUHGDWRU HUDGLFDWLRQ W
GHOLYHU\ PHWKRGY DQG EUHDNWKURXJK VFLHQFH VXFK DV JHQt
0—RUL VFLHQFH PXVW DOVR EH DFNQRZOHGJHG WR SURPRWH I
PDQDJHPHQW Rl WKH HQYLURQPHQW 'HSDUWPHQW RI &RQVHUYD
JURXSV DQG LZL ZRUNLQJ WRZDUGV WKH 3UHGDWRU )UHH JF
(IILFLHQF\ DQG VXFFHVV Rl WKH SURJUDPPH UHOLHV RQ FRRUG!

JURXSVY WKDW HDFK KDYH FOHDUO\ GHILQHG UROHV O0OXUSK\ HW |



&KDSWHU
J)LHOG VLWHV DQG JHQHUDO PHWKRGRC



$EVWUDFW

7KH :KDQJDSDU—RD 3HQLQVXOD LV D QDUURZ VWUHWEFK RI
&LW\ RQ WKH HDVW FRDVW RI 1HZ =HDODQGTV 1RUWK ,vVODQG 7I
SURSRVHG UHVWRUDWLRQ SURMHFW WKDW HFRORJLFDOO\ FRQQ
DQG UHIXJLD IRU QDWLYH VSHFLHY WUDYHOOLQJ EHWZHHQ 7LUL
+LELVFXV &RDVW )RUHVW DQG %LUG EHJDQ WKH 3HVW )UHH +LE
XVLQJ wWubSv bQG EDLW WR HUDGLFDWH UDWYV VWRDWY DQG SR
WKH SURMHFW YROXQWHHUV FRQGXFWHG DQQXDO ILYH PLQXWH
l1RYHPEHU EHWZHHQ DQG WR PRQLWRU WKH LPSDFWYV RI &
RQ WKH ELUG FRPPXQLW\ 'DWD ZDV FROOHFWHG ZLWK WKH LCQ
DEXQGDQFHVY DQG VSDWLDO GLVWULEXWLRQV 7KH LQIRUPDWLR
DERXW WKH SURFHVVHV WKDW PD\ KDYH GULYHQ FKDQJH LQ Wk

JURZLQJ ERG\ RI VFLHQWLILF NQRZOHGJH DWWDLQHG IURP XUED



+LELVFXV &RDVW )RUHVW DQG %LUG 3HVW )UHH 3H

+LELVFXV &RDVW )RUHVW DQG %LUG LV D FRQVHUYDWLRQ ¥
DQG KDELWDW UHVWRUDWLRQ RQ WKH :KDQJDSDU—RD 3HQLQVX
DURXQG KD )RUHVW DQG %LUG /IRFDWHG NPV QRUWK
1HZ =HDODQGTV 1RUWK ,VODQG WKH SHQLQVXOD DQG LWV DGMI
DFURVV PRUH WKDQ GZHOOLQJV )RUHVW DQG %LUG 6
6PLWK )RUHVW DQG %LUG ODXQFKHG WKH 3HVW )UHH +LELVEX)

FUHDWLQJ D SUHGDWRU IUHH KDYHQ IRU QDWLYH IORUD DQG IDX

J)LIXUHODS RI WKH :KDQJDSDU—RD 3HQLQVXOD 6DWHOOLWH LPD

*RRJOH (DUWK 3UR

&RPPXQLW\ HQJDJHPHQW SOD\V D YLWDO UROH LQ WKH LQV!'
JULG RI wubSv DQG EDLW VWDWLRQV UHTXLUHG WR HUDGLFDWI
BHQLQVXOD )RUHVW DQG %LUG G 6WDNHKROGHUV LQFOX
RUJDQLVDWLRQV DQG YROXQWHHUV WKDW FRQWULEXWH PRUH V

io



FRPPXQLFDWLRQV DQG HYHQW PDQDJHPHQW )RUHVW DQG %LUG

LPSRUwDQW DV PDPPDOLDQ SUHGDWRUV WKUHDWHQ QDWLYH EL

1RUWRQ 5XVVHOO HW DO

J)LIXUH ODS VKRZLQJ SHVW PDQDJHPHQW FRQWUROOHG E\ )RUHYV

6DQFWXDU\ DV RI 1IRYHPEHU 6DWHOOLWH LPDJH WDNHQ $S
8QGHU WKH 3UHGDWRU )UHH YLVLRQ SUHGDWRU HUDGLI
WKH FRXQWU\ OXUSK\ HW DO 7KH XVH RI QDWXUDO DQG DL

WKH UHLQYDVLRQ RI DUHDV WKDW EHFRPH SHVW IUHH O0XUSK\ H\
EDUULHU DV WKH\ KDYH OLPLWHG DFFHVVLELOLW\ E\ ODQG VR DU
DQG %LUG 5XVVHOO HW DO %BHWZHHQ DQG +1
IRFXVHG RQ LQVWDOOLQJ IRXU SUHGDWRU FRQWURO OLQHV DQG

WKH PRYHPHQW RI SHVW VSHFLHV DFURVV WKH QDUURZ SHQLQV.



JLIXUHODS VKRZLQJ WKH +LELVFXV &RDVW KXE PRGHO 6DWHOOL

IURP *RRJOH (DUWK 3UR

, Q WKH 3HVW J)UHH +LELVFXV &RDVW SURMHFW H[SDQGHG
JURXSYVY HDFK KXE KDV DURXQG WR SURSHUWLHYV )RUH)\
RQ LQGLYLGXDO KXEV RYHU WLPH WR EXLOG QHWZRUNYV DQG XQ
HUDGLFDWLRQ )RUHVW DQG %LUG JRUHVW DQG %LUG DLPV
WKHLU SURSHUW\ )RUHVW DQG %LUG 7TKH ILUVW WZR KXE
EDUULHUY DQG FRYHU WKH DUHD ZKHUH WKH SHQLQVXOD PHHW
GHIHQFH DIWHU 6KDNHVSHDU 2SHQ 6DQFWXDU\ LQ WKH HDVW 7
FRQGXFWHG E\ +LELVFXV &RDVW )RUHVW DQG %LUG KHOSV WR F

SHQLQVXOD DQG FRQWULEXWHV WR WKH 1RUWK :HVW :LOGOLQN



7KH 1IRUWK :HVW :LOGOLQN

7KH 1RUWK :HVW :LOGOLQN LV D SURSRVHG UHVWRUDWLRQ ¢
HQYLURQPHQWY DQG DFWV DV D VDIH FRUULGRU DQG UHIXJH IRU
DQG :DLWDNHUH $UN LQ WKH 3DUN &XPPLQJV JRUHVW DQG
HVW :LOGOLQN LV UHOLDQW RQ WKH FRRSHUDWLRQ EHWZHHQ F

$XFNODQG

Restoration Trust

Pest-free peninsula project

Native bush Ii{estyle blocks 3;:'::;’,‘:,":,

Rural landowners "“\. \
\

Wildlink
friendly housing
development

Community
volunteer group

>

School -
Urban backyards

Ark in the Pork

Public park

*

e
/A \
Regional park

Neighbourhood working together

JLIXUH,OOXVWUDWLRQ RI WKH SURSRVHG 1RUWK :HVW :LOGOLQN



/LULWLUL ODWDQJL

7LULWLUL ODWDQJL LV D KD SUHGDWRU IUHH LVODQG VLI
'KDQJDSDU—RD 3HQLQVXOD LQ WKH +DXUDNL *XOl *DOEUDLWK
*DOEUDLWK 7KH LVODQG H[SHULHQFHG ZLGHVSUHDG GHIRL
IXUWKHU GHJUDGDWLRQ IURP (XURSHDQ IDUPLQJ SUDFWLFHV XC
7LULWLUL ODWDQJL EHFDPH D VFLHQWLILF UHVHUYH DQG LV QR.
ZLWK WKH KHOS RI YROXQWHHUY DQG FRPPXQLW\ JURXSV *DOEL

JOREDOO\ DV D PRGHO H[DPSOH RI D VXFFHVVIXO FRPPXQLW\ F

J)LIXUHODS RI 7LULWLUL ODWDQJL VKRZLQJ LVODQG UHVWRUDWL

DGDSWHG IURP 5LPPHU LPDJH WDNHQ $SULO DGDS

ELUG VSHFLHY KDYH EHHQ WUDQVORFDWHG WR 7LULWLUL
EHIJDQ LQ *DOEUDLWK &RRSHU *UDKDP HW DO

SRSXODWLRQV KDYH EHFRPH VWDEOH HQRXJK WR VXSSOHPHQW F

A7



DUH ZKLWRKRXGVD O AIRRLWIK DV O DKW URR E DOQMRQYILKEHVODQG VDGG(
DQRG VWLWRWERPEWWIDOPLRFWRLFK KDG VXFFHVVIXO WUDQVORF

6DQFWXDU\ LQ -XO\ $SULO 0D\ DQG -XO\ UHVSHFW

F *DOEUDLWK &RRSHU 6266,

J)LIXUHODS RI 7LULWLUL ODWDQJL LQ UHODWLRQ WR 6KDNHVSHD

$SULO DGDSWHG IURP *RRJOH (DUWK 3UR

6KDNHVSHDU 2SHQ 6DQFWXDU\

IRFDWHG DW WKH HDVWHUQ HQG RI WKH :KDQJDSDU—RD 3HC
SRLQW WKDW ELUGYV HQFRXQWHU RQ WKHLU MRXUQH\ ZHVW IURF
6KDNHVSHDU RSHQHG DV D UHJLRQDO SDUN LQ DQG WKH $XF
6DQFWXDU\ D KD SXEOLFO\ DFFHVVLEOH SUHGDWRU IUHH UHYV

G 7KH VDQFWXDU\ LV HQFORVHG LQ D NP PXOWL VSHFLHV

EHWZHHQ 2FWREHU DQG ODUFK 6266, F $00 PDPPDO

td
-



HUDGLFDWHG E\ $XJXVW 6266, F H ([WHQVLYH WUDSSE
LQ SODFH WR HQVXUH WKDW WKH SDUN UHPDLQV SUHGDWRU I

6DQFWXDU\ RSHQHG WR WKH SXEOLF LQ '"HFHPEHU DQG WRGI

VDQFWXDU\ $XFNODQG &RXQFLO E 6266, F

JLIXUH3KRWRJUDSK RI WKH PXOWL VSHFLHV SHVW SURRI IHQFH

FUHGLW +D\GHQ 3\H

+XPDQV KDYH RFFXSLHG WKH JHQHUDO DUHD VLQFH 3RO\QH
PXFK RI WKH RULJLQDO IRUHVW ZDV FOHDUHG KXQGUHGV RI \HD!
DQQXDO FRPPXQLW\ SODQWLQJ GD\V DUH KHOG ZLWK WKH WDUJ}
6266, G $UHDV DUH DOVR IHQFHG RIIl WR DOORZ QDWXUDO
DLP LV WR FRQQHFW HVWDEOLVKHG VHFWLRQV RI IRUHVW WR GH

SURYLGH VXIILFLHQW HQYLURQPHQW IRU UHLQWURGXFHG IORUD



K\ PRQLWRU ELUGV"

%LUGYV DUH YDOXDEOH ELRLQGLFDWRUYV DV WKHLU SRSXOI
DOQOWKURSRJHQLF LPSDFWYVY DQG HQYLURQPHQWDO YDULDWLRQ

7THPSOH 'LHQV %LUGV RFFXS\ D YDULHW\ RI HFRORJLT
EH HDVLO\ PRQLWRUHG DQG TXDQWLILHG 'RZGLQJ .RVNLPL
=HDODQG PRQLWRULQJ SURJUDPPHV DUH GHVLIQHG WR GHWHFYV
Rl ORFDO UHJLRQDO RU QDWLRQDO OHYHOV DQG WR DVVHVV \V
FRQWURO 'RZGLQJ ORQLWRULQJ ELUGY DOVR DOORZV PDQ
VSHFLHV IRU ELRVHFXULW\ SXUSRVHV DQG WR DVVHVV UDQJH H

PD\ LPSDFW QDWLYH SRSXODWLRQV 'RZGLQJ

ORQLWRULQJ SURJUDPPHV UHTXLUH WKH FROOHFWLRQ RI GEC
SXUSRVH RI GHWHFWLQJ FKDQJH LQ SRSXODWLRQ GHQVLW\ DEX
'LHQV 7KH GDWD FROOHFWHG LV DQDO\WHG WR GHWHUPL
UDWH DW ZKLFK FKDQJHV PD\ EH RFFXUULQJ 'RZGLQJ 7KH 1
FRQVHUYDWLRQ DV FKDQJHV FDQ EH HYDOXDWHG WR HVWDEOLYV
NQRZQ DFWLRQ RU PDQDJHPHQW SODQ 'RZGLQJ 7KHUH LV

DYDLODEOH IURP ELUG PRQLWRULQJ SURJUDPPHYV LQ XUEDQ 1HZ

/KH ILYH PLOQXWH ELUG FRXQW PHWKRG

%DFNJURXQG

5HFRUGLQJ WKH IUHTXHQF\ RI RFFXUUHQFH RI ELUGV IURP
WLPH IUDPH LV D VWDQGDUGLVHG PHWKRG XVHG IRU PRQLWRULC
DEXQGDQFHV RI ELUG SRSXODWLRQV 'DZVRQ %XOO +DUWC
FRXQW LV D PHWKRG WKDW ZDV GHYHORSHG LQ 1HZ =HDODQG
PXOWLSOH VSHFLHV RI IRUHVW ELUGY DW RQFH +DUWOH\ ,
EHWZHHQ WKH QXPEHU RI ELUGY UHFRUGHG DQG WKHLU WUXH

+DUWOH\ +DUWOH\ *UHHQH 7KH PHWKRG LV VXLWDE(



SURYHQ SDUWLFXODUO\ YDOXDEOH LQ PHDVXULQJ ORQJ WHUP
*UHHQH 6PLWK :‘HVWEURRNH 7TRGD\ WKH ILYH PLQXW

PHWKRG WR PRQLWRU IRUHVW ELUG SRSXODWLRQV DURXQG WKH

&RXQWLQJ ELUGYV LV W\SLFDOO\ XQFRPSOLFDWHG IRU WKRYV
LGHQWLILFDWLRQ RI ORFDO ELUG VSHFLHVY 7HPSOH :LHQV
VWDWLRQDU\ DW D IL[HG ORFDWLRQ DQG DFFXUDWHO\ UHFRUG H
DILYH PLQXWH SHULRG +DUWOH\ %\ UHPDLQLQJ VWDWLRQ
WR WKH WDVN DQG DUH OHVV DIIHFWHG E\ WRSRJUDSKLFDO DQ!
PRYLQJ 'DZVRQ %X0O0 SHVXOWYV IURP ILYH PLOQXWH FRXQ\
PLQXWH FRXQWYV DOORZLQJ HIILFLHQW VDPSOLQJ RI PRUH ORFD

UHFRUGLQJ DQ LQGLYLGXDO ELUG PRUH WKDQ RQFH 'DZVRQ %,

'"HVLIQLQJ D VWXG\

7R VXFFHVVIXOO\ GHWHFW VKRUW DQG ORQJ WHUP SRSXODW
UHSHDWHG LQ WKH VDPH VWXG\ DUHD GXULQJ WKH VDPH WLPH S
FRYHU PRVW RI WKH WDUJHW ORFDWLRQ DQG LWV KDELWDW W\S
FRQWURO IRU WKH HITHFWV RI ZHDWKHU DQG WHPSRUDO FKDQJH
PDQ\ ELUG VSHFLHYVY DV PDQDJHDEOH ZKLOVW UHPDLQLQJ HIILFLF
6XIILFLHQW SRZHU LV UHTXLUHG WR SUHYHQW QRLVH +DUWOH\
EH UHFRJQLVHG DQG UHPDLQ FRQVLVWHQW LQ WHUPV RI VDPSO|

REVHUYHU DFFXUDF\ +DUWOH\ *UHHQH

$GYDQWDJHVY RYHU RWKHU ELUG FRXQWLQJ PHWKRGYV

7KH UHVXOWYV RI ELUG FRXQWV FDQ YDU\ JUHDWO\ GHSH
ILQGHQPD\HU 1L][ ILQGHQPD\HU 7KH ILYH PLQXWH ELUG
VWDQGDUG PHWKRG WKDW KDV EHHQ XVHG LQ 1HZ =HDODQG IR
DOORZV REVHUYHUV WR HIILFLHQWO\ DQG VLPXOWDQHRXVO\ FR>
WA\SLFDOO\ UHOLHV RQ YROXQWHHUV WR FROOHFW GDWD +DUWC
ELUG FRXQWYV GR QRW UHTXLUH H[WHQVLYH WUDLQLQJ RU H[SH

in



QHFHVVDU\ IRU RWKHU ELUG FRXQWLQJ PHWKRGV *UHHQH (IIRL
FRXQWVY FDQ EH FRPSOHWHG LQ VKRUW SHULRGV RI WLPH LQFU

+DUWOH\ *UHHQH

J)LYH PLQXWH ELUG FRXQWY DUH SDUWLFXODUO\ XVHIXO IRU
DUH RIWHQ KHDUG PRUH IUHTXHQWO\ WKDQ WKH\ DUH VHHQ HV¢
% X0 O +LJKO\ DFWLYH ELUGV ZKLFK FDOO UHJXODUO\ DUH
FRXQWV FRPSDUHG WR VWULS WUDQVHFWYV RU ]LJ ]DJ ZDONV ZK
WKH VRXQG Rl FDOOLQJ ELUGYV RU LPSDFW WKHLU EHKDYLRXU |
&XQQLQJKDP HW DO $YRLGLQJ PRYHPHQW OLNHZLVH PLQL
REVHUYHU WR PLVV VHHLQJ KHDULQJ RU RWKHUZLVH UHFRUGLC
&ODUN W DOVR UHGXFHV WKH FKDQFH RI UHFRUGLQJ WKH

ELUGY FDQ EH GHWHFWHG IURP D VWDWLF SRVLWLRQ ZLWK JUHD

JLYH PLOQXWH ELUG FRXQWYV FDQ EH DGYDQWDJHRXV RYHU G
WUXH SRSXODWLRQ VL]H 'LVWDQFH VDPSOLQJ UHTXLUHV SUDF
HTXLSPHQW WR DFFXUDWHO\ PHDVXUH UDGLDO GLVWDQFHV EHV
LQLWLDO SRLQW RI GHWHFWLRQ 'UXPPRQG $SUPVWURQJ *
=HDODQGfV ELUG VSHFLHY DOWHU WKHLU EHKDYLRXU E\ PRYLQ.
PD\ REIXVFDWH GHQVLW\ GDWD 'DZVRQ %X0O0 'RZGLQJ
$OWHUQDWLYHO\ PDQ\ VSHFLHV DUH FU\SWLF RU WKHLU SRSX(
WKURXJK WKH PHDVXUHPHQW RI GLVWDQFH 'RZGLQJ "UXPI

(IIRUG

ILPLWDWLRQV RI WKH ILYH PLQXWH ELUG FRXQW PHWKRG

7TKHUH LV QR LQGLYLGXDO PHWKRG WKDW LV SHUIHFW IRU P/
KDELWDWYVY VR VRPH FRPSURPLVHV EHWZHHQ HIILFLHQF\ DQG
.RVNLPLHV WLV WKHUHIRUH LPSRUWDQW WR UHFRJQLVH D

EH VWDQGDUGLVHG DQG FRQWUROOHG IRU 'RZGLQJ .RVNLP

td

o



,GHQWLILFDWLRQ VNLOOV PD\ GLIIHU EHWZHHQ REVHUYHUYV
EHWWHU RU ZRUVH RYHU WLPH 'DZVRQ %X0O0 +DUWOH\
REVHUYHU LQFOXGH WKHLU FDSDFLW\ WR VHH DQG KHDU WKH ELI
ELUG VSHFLHV E\ VLIJKW DQG VRXQG DQG WKHLU DELOLW\ WR L
% X000 +DUWOH\ +DUWOH\ *UHHQH W FDQ EH GLII
KLJK QXPEHUV DQG KDUG WR GLITHUHQWLDWH EHWZHHQ KLJK G

ODQ\ ELUGY DUH KLJKO\ PRELOH DQG IDVW PRYLQJ OLPLWL(
'RZGLQJ W LV DOVR LPSRUWDQW WKDW REVHUYHUV GR QI

RQFH LQ WKH VDPH VXUYH\ +DUWOH\ *UHHQH

6WDWLRQDU\ ILYH PLQXWH ELUG FRXQWYV RQO\ VDPSOH WKH
D VLQJOH KDELWDW W\SH ORUWLPHU &ODUN +DELWDW PD\
VXUYH\ VLWHV )RU H[DPSOH ELUGV PD\ EH LGHQWLILHG E\ VLJK
DUHDV ZLWK GHQVH YHIJHWDWLRQ :HDWKHU FRQGLWLRQV WF
KDSSHQLQJV VXFK DV YHKLFOHV IRRW WUDIILF RU GRPHVWLF DQ

UDWHY 'DZVRQ %XOO +DUWOH\ *UHHQH ORUWLPHU

%LUGYV PD\ DOWHU WKHLU EHKDYLRXU DFURVV WKH GD\ DQG

'"HWHFWDELOLW\ FDQ YDU\ DQG PD\ EH LPSDFWHG E\ ZKHW
VHFUHWLYH RU FU\SWLF RU WKH GHQVLW\ DW ZKLFK WKH\ RFFX
IHPDOHYVY PDNLQJ GHWHFWLRQ RI PDOHV PRUH IUHTXHQW 'RZG
-XYHQLOH ELUGY DUH DOVR RIWHQ PRUH QDwYH WKDQ DGXOWYV
6RPH VSHFLHYVY KDYH GLVWLQFWLYH VKDSHVY EHKDYLRXUV DQG
ORUWLPHU &ODUN 6PDOOHU SDVVHULQHVY WKDW DUH GLI
UHFRUGHG ORUWLPHU &ODUN 7TKHVH IDFWRUV PD\ LQIODW

VSHFLHY RU GHPRJUDSKLFV RI D VSHFLHYV



OHWKRGRORJ\ XWLOLVHG LQ WKLV UHVHDUEFK

$00 VXUYH\V ZHUH FRPSOHWHG LQ WKH DXVWUDO VSULQJ C
KRXUV RI DP WR SP 9ROXQWHHUV ZHUH DGYLVHG WR FRFP
ZDV DFFHSWHG XQWLO SP WR DOORZ IRU XQH[SHFWHG GHOD\
DQG WR SUHYHQW LQIOXHQFH RQ ELUG EHKDYLRXU DQG WKH DEL
WKDW VXUYH\V WRRN SODFH RQ ILQH FDOP GD\V WKDW ODFNHC

UHFRPPHQGHG EXW ZHUH QRW UHTXLUHG

6XUYH\ VWDWLRQV ZHUH ODEHOOHG ZLWK IODJJLQJ WDSH \
ZLWK D SK\VLFDO IHDWXUH IRU H[DPSOH D MHWW\ 8SRQ DUUL
WZR PLOQXWHY WR UHGXFH WKH ULVN RI GLVWXUEDQFH DQG WR
QRWHG WKHLU VHOI GHVFULEHG ELUGLQJ DELOLW\ WKH GDWH W
FRQGLWLRQV RQ WKH GDWD VKHHW $IWHU WZR PLQXWHYV WKH Yl
LGHQWLILHG XVLQJ VLIKW DQG VRXQG IRU ILYH PLQXWHYV 8SRQ
PRYHG WR WKH QH[W VWDWLRQ DQG UHSHDWHG WKH SURFHVV 9

LQGLYLGXDO ELUG VHHQ RU KHDUG DW HDFK VWDWLRQ H[FOXGL
&RQVLGHUDEOH FKDQJHY ZHUH PDGH WR WKH ILHOG PHWKR(

OHWKRGRORJ\ $
YHWZHHQ DQG RQO\ ELUGYVY WKDW ZHUH VHHQ RU KH
VWDWLRQ ZHUH UHFRUGHG OHWKRGRORJ\ $ ZDV XWLOLVHG IRU \

7TKH PHWKRG ZDV DOVR XVHG DV D FRQWURO LQ

OHWKRGRORJ\ % FXUUHQW DQG IXWXUH PHWKRGRORJ\

'XH WR WKH GLIILFXOW\ IRU DQ REVHUYHU WR DFFXUDWHO\
EHWZHHQ YROXQWHHUYV HVWLPDWHYV WKH PHWKRGRORJ\ ZDV C
GLVWDQFH ZHUH UHFRUGHG OHWKRGRORJ\ % ZDV LPSOHPHQWHC
XVHG IRU DOO IXWXUH ILHOG ZRUN 6RPH ORFDWLRQV DQG VWD)

DQG )LJIXUH 7KH FKDQJHVY PDGH WR PHWKRGRORJ\ DQG

td

(@}



FRQIRXQGLQJ DQG WR PD[LPL]H WKH HIILFDF\ RI WLPH PRYHPHC

JDWKHUHG

9ROXQWHHU WUDLQLQJ

(DFK \HDU YROXQWHHUV ZHUH LQYLWHG WR D WZR KRXL
GHPRQVWUDWLRQ RI ILHOG PHWKRGY DQG JDYH WKH RSSRUWXQ
GLJLWDO LQIRUPDWLRQ DERXW WKH ORFDWLRQV DQG RYHUKHI
%YHWZHHQ DQG YROXQWHHUY ZHUH DOVR JLYHQ D VSUHDG
KRZ WR DFFHVV ORFDWLRQV GHVFULSWLRQV RI WKH VWDWLRC
ORQIJLWXGH FRRUGLQDWHYV 7KH VSUHDGVKHHW ZDV GLVFRQWL

IODJIJHG ZLWK WDSH DQG WULDQJXODU SODVWLF PDUNHUYV

9ROXQWHHUV DOVR UHFHLYHG D GDWD VKHHW WR SULQW DQC
7KH WDUJHW VSHFLHV LQFOXGHG RQ WKH GDWD VKHHW YDU
WR WKH LQIRUPDWLRQ UHTXHVWHG LQFOXGHG WKH GDWH
FRPPHQFHG DQG WKH ZHDWKHU FRQGLWLRQV DV GHVFULEHG E\
VWDQGDUGLVHG WR WKH RSWLRQV RI 3VvVXQQ\" 3SDUWO\ FORXG
FRQGLWLRQV RI 3QRQH" 30OLJKW" ™ 3PRGHUDWH"  DQG 3VWURQJ" ZH

DQG KHDUG ZHUH UHFRUGHG VHSDUDWHO\ EXW WKLV ZDV GLVFFR

, Q VSHFLHVY ZHUH RUGHUHG DOSKDEHWLFDOO\ LQWR JUI
$ QRWHYV VHFWLRQ ZDV LQFOXGHG DQG YROXQWHHUV ZHUH DVNI
VSHFLHVY UHFRUGHG $ VHOI DVVHVVPHQW RI SHUVRQDO ELUGL
SLQWHUPHGLDWH °~ RU 3DGYDQFHG" zZzDV DOVR DGGHG )LQDOO\
LGHQWLILFDWLRQ JXLGH ZKLFK LQFOXGHG LOOXVWUDWLRQV RI

EHKDYLRXUV DQG GHVFULSWLRQV RI WKH VSHFLHVY FRPPRQ FD(

td

(@]



DATE: LOCATION:
OBSERVER: EXPERIEMCE: BEGINNER INTERMEDIATE ADVANCED
WEATHER (CIRCLE ONE): SUNNY P/CLOUDY OVERCAST LIGHT RAIN RAIN NOTES:
WIND (CIRCLE ONE): NONE LIGHT MODERATE STRONG
STATION: 1 2 3 4 5
STATION START TIME:
COMMOMN SPECIES # observed # observed # observed # observed # observed

harbary dove

blackbird

california quail

chaffinch

fantail

goldfinch

greenfinch

grey warbler

house sparrow

kingfisher

mallard

magpie

myna

new zealand pigeon

paradise shelduck

pheasant

pukeko

rosella

shining cuckoo

silvereye

skylark

song thrush

spotted dove

spur winged plover

starling

swamp harrier

tui

welcome swallow

white faced heron

yellowhammer

UNCOMMON SPECIES

* PLEASE LEAVE A NOTE FOR EACH UNCOM

MON SPECIES

bellbird

brown quail

dunnock

hihi

kaka

kakariki

long-tailed cuckoo

morepork

pipit

robin

saddleback

spotless crake

tomtit

whitehead

OTHER:

JLIXUH&RS\ RI WKH

GDWD VKHHW




BWXG\ VLWHV RQ WKH :KDQJDSDU—RD 3HQLQVXOD

JLIXUHODS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WKH OF
XVLQJ PHWKRGRORJ\' $ /RFDWLRQV DOSKDEBHWKHD®VRUBEBBWX LQF
%D\ 5SHVHWYRZQV :DON ''$HWOH USHV HUYH KDYHQHDOWS5RDG 5HVHUY
*DUURZD\ 5HYOVXHQQDG BHEPUHY B HYHWLNDB &RYKQD 30ODFH 5HVHU'
0DQO\ 3SDOUINWDNDWLRNRWRADL 9LHZYDFHVIHRUSBHWGIH 6QHOO 9LOO
5DURD %EBM& %YHDFK 5HFUHDB®M R QP R UFH VaD\QZHERIN) 5 HVWHYHD O O

*XOO\:HLWL 9LHZV XKDVHDS®W U —RD *FBOW&&ARXOULWH LPDJH WDNHQ

DGDSWHG IURP *RRJOH (DUWK 3UR

7KH :KDQJDSDU—RD 3HQLQVXOD LV SULPDULO\ UHVLGHQWLLE

LQFOXGLQJ QDWLYH IRUHVW UHPQDQWY VKUXEODQGV VZDPSV

DQG FRDVWDO VHDJUDVV DQG GXQH KDELWDWV &XPPLQJV )
D E 6XUYH\ ORFDWLRQV ZHUH VHOHFWHG E\ )RUHVW DQG

IRXQG DFURVV WKH VWXG\ VLWH 9ROXQWHHUV VXUYH\HG VWI



DQG $00 VWDWLRQV ZHUH ORFDWHG RQ SXEOLFO\ DFFH\
IURP WKH RZQHU 6RPH ORFDWLRQV DQG VWDWLRQV ZHUH DGGHC

UHVHDUFK

7KH ORFDWLRQV LQ )LIJXUH ZHUH VXUYH\HG LQ 1RYHPEH!
PHWKRGRORJ\ $ (DFK ORFDWLRQ KDG EHWZHHQ RQH WR VL[ VW

HIFOXGLQJ VWDWLRQ DW ODWDNDWLD *ODGH ZHUH DOVR VXUY

7TDEOH7DEOH VKRZLQJ WKH QXPEHU RI ORFDWLRQV DQG VWDWLR(

<HDU I1XPEHU RI ORFDWLRQV 1XPEHU RI VWDWLRQV 7F
Q DOO ORFDWLRQV ZHUH VWDQGDUGLVHG WR HDFK KDY
LQ JURP ORFDWLRQV ZHUH VXUYH\HG DQQXDOO\ $ IX

PRQLWRUHG DV ZHOO DV GHVFULSWLRQV DQG UHOHYDQW LQIRU

7TDEOH7DEOH VKRZLQJ WKH QXPEHU RI ORFDWLRQV DQG VWDWLR(

<HDU 1XPEHU RI ORFDWLRQV I1XPEHU RI VWDWLRQV 7F

$PHQGPHQWYV WR UDZ GDWD

, LQKHULWHG D VSUHDGVKHHW ZKLFK LQFOXGHG DOO GDWC
IURP DQG ZHUH ILUVW DVVHVVHG E\ PH EHIRUH EHLQJ DP
YROXQWHHUV LI GDWD ZDV PLVVLQJ IRU H[DPSOH WR VHHN WLP

VSHFLHV WKDW ZHUH UHFRUGHG DW XQXVXDO ORFDWLRQV RU W

A



J)LIXUH O0DS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WKH OF
XVLQJ PHWKRGRORJ\ % /RFDWLRQV DO SKD &UMKHDDOVIRANERIAN L Q|
%D\ 6WRUPZD WU O3 RIHS HAJILYWHK +RSSHXOBDWDN ERXYRBHEHW BRDG

.DUDND &RIX®IO\ 3IDPNNRURPDL, 9B@DOMNHVLGH 3D0OMHLF 3BUHWGEHR 6QHOO
9LOODSHYHUKDYHQLOQLHBGDOHW DR QVPRM\H % DWHNUDO 6D'WE OO LWH

LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (DUWK 3UR

$PHQGPHQWY WR ZHDWKHU DQG ZLQG GDWD
JURP WR YROXQWHHUYV GLG QRW KDYH RSWLRQV IRU
WKHLU RZQ GHVFULSWLRQV , WUDQVODWHG DOO ZHDWKHU FRQ
WR WKHLU FORVHVW RSWLRQ IURP 36XQQ\ 7 33DUWO\ FOR

35DLQ ~ $ PLG SRLQW ZDV FRGHG LI PRUH WKDQ RQH RSWLRQ ZD\

HDWKHU GDWD ZDV DEVHQW IURP DOO GDWD DQG ZLQC
VKHHW XQWLO , REWDLQHG KLVWRULFDO ZHDWKHU FRQGLWI

XVLQJ 7LPHDQGGDWH FRP HDWKHU DQG ZLQG GDWD IURP



UHFRUGHG LQ PLOQXWH SHULRGYV WKRXJK LQ UDUH RFFXUUHQF

RI WKH $XFNODQG DUHD DV D ZKROH 'DWD IURP 7LPHDQGGDWH F

7DEOH7LPHDQGGDWH FRP ZHDWKHU GDWD WUDQVODWLRQYV
7LPHDQGGDWH FRP ZHDWKHU 7UDQVODWLRQ
3DVVLQJ FORXGYV 6XQQ\
6FDWWHUHG FORXGV 6XQQ\
3DUWO\ VXQQ\ 3DUWO\ FORXG\
%URNHQ FORXGYV 3DUWO\ FORXG\
ORUH FORXGV WKDQ VXQ 3DUWO\ FORXG\
2YHUFDVW 2YHUFDVW
6SULQNOHV 3DUWO\ VXQQ\ JLIJKW UDLQ
7DEOH7LPHDQGGDWH FRP DQG 9HQWXVN\ FRP ZLQG GDV
'LQG VSHHG 7UDQVODWLRQ
NP K 1R ZLQG
NP K ILIJIKW ZLQG
NP K ORGHUDWH ZLQG
NP K BWURQJ ZLQG

"HDWKHU FRQGLWLRQV ZHUH DOVR DGGHG IRU WKH IHZ VXUY

DQG +RZHYHU QR GDWD ZHUH DYDLODEOH IURP 7LPHDQGGDYV
DQG 1RYHPEHU +LVWRULFDO GDWD UHTXLUHG EHWZHHC
SHQWXVN\ FRP ZKLFK ZDV DYDLODEOH LQ SHULRGYV RI KR

I[URP IRXU DUHDV ZLWKLQ WKH VWXG\ VLWH 1R SUHFLSLWDWLRQ

7DEOH9HQWXVN\ FRP ZHDWKHU GDWD WUDQVODWLRQV
9HQWXVN\ FRMDWKHU 7UDQVODWLRQ
FORXG FRYHUDJH 6XQQ\
FORXG FRYHUDJH 3DUWO\ FORXG\
FORXG FRYHUDJH 2YHUFDVW



$PHQGPHQWY WR WLPH
, QR WLPHV ZHUH UHFRUGHG DW DOO VXUYH\V ZHUH VHW
LPSDFW WR UHVXOWYV ZKHQ VFDOLQJ ,I D VLQJOH WLPH ZDV UF

RFFXUUHG HYHU\ PLOQXWHYV

$PHQGPHQWY WR ELUGLQJ H[SHULHQFH DELOLW\
6HOI DVVHVVPHQWY IRU YROXQWHHUV IURP ZHUH DSSOl
DSSOLFDEOH , HQGHDYRXUHG WR JDWKHU H[SHULHQFH OHYHO
FRQWDFWHG SDVW YROXQWHHUYV ZKHUH GHWDLOV ZHUH DYDLOD|
DELOLWLHV IRU HLIJKW YROXQWHHUV , ZDV XQDEOH WR REWDLQ
VXUYH\V DQG RQH IURP VXUYH\V , ZDV DOVR XQDE:

RI WKH YROXQWHHUV EHWZHHQ DQG WKXV GLG QRW VHHN

$IWHU GHOLEHUDWLRQ RYHU WKH GDWD FROOHFWHG E\ YRO
, DVVLIQHG RQH RI WKH YROXQWHHUV DV SEHJLQQHU ™ DV WKH\ }
*HU\JRQH DFAWWDV DOO RI WKHLU VXUYH\V *UH\ ZDUEOHUV L
UHJXODUO\ EXW DUH VPDOO DQG DUH RIWHQ GLIILFXOW WR VHH
Rl JUH\ ZDUEOHUVY UHFRUGHG RYHU VXUYH\V OHDG PH WR EHO
7KH UHPDLQLQJ WZR YROXQWHHUYV VXUYH\V VXUYH\V

LOWHUPHGLDWH WR DYRLG LPSDFWLQJ UHVXOWY ZKHQ VFDOLQJ

$PHQGPHQWY WR ELUGY UHFRUGHG
$ UHFRUG RI &ROGMHIFKHEFYUI XHQLOH VWDWLRQ LQ ZI

WKH GDWD SRRO DV LW ZDV OLNHO\ DQ HUURU LQ GDWD HQWU\

5HPRYDO RI VXUYH\V IURP WKH GDWD VHW

6 XUYH\V ZHUH UHPRYHG IURP WKH GDWD VHW LI WKH\ ZHUH
DP WR SP RURQ GD\V WKDW ZHUH QRW LQ 1RYHPEHU 6XUYH
ORFDWLRQV RU VWDWLRQV WKDW ZHUH PRQLWRUHG IRU D VLQJC

VWDWLRQV ZDV UHPRYHG IURP WKH GDWD VHW WR DYRLG SVH)>



ORFDWLRQ WRIJHWKHU DQG VXEPLWWHG VHSDUDWH GDWD VKHH\

H[SUHVVHG XQFHUWDLQW\ E\ WKH YROXQWHHU

2YHUYLHZ RI DPHQGPHQWY WR GDWD E\ \HDU
VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GD
YROXQWHHU GHVFULSWLRQV LQ VXUYH\V HDWKHU GDWD

WR VXUYH\V $ WLPH RI DP ZDV DGGHG WR ILYH VXUYH

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GD
YROXQWHHU GHVFULSWLRQV DQG ZLQG GDWD ZDV DGGHG W

WR VL[ VXUYH\V

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GD
YROXQWHHU GHVFULSWLRQV LQ VXUYH\V HDWKHU GDWD

WR VXUYH\V $ WLPH RI DP ZDV DGGHG WR VXUYH\V

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GD
YROXQWHHU GHVFULSWLRQV LQ VXUYH\V HDWKHU FRQGI
FRQGLWLRQV WR VXUYH\V $ WLPH RI DP ZDV DGGHG V

PLQXWH LQWHUYDOV ZHUH DGGHG WR VL[ VXUYH\V

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GD
DGGHG WR VXUYH\V $ WLPH RI DP ZzDV DGGHG WR

DSSOLHG IRU WZR SHRSOH DFURVYV VXUYH\V

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GDYV

VXUYH\V $Q H[SHULHQFH OHYHO zZzDV DSSOLHG IRU RQH SHU

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ C

LOWHUYDOV ZHUH DGGHG WR VXUYH\V

VXUYH\V VXEPLWWHG ZHUH LQFOXGHG LQ WKH UDZ GD\



SHVHDUFK UDWLRQDOH

SUEDQ UHVWRUDWLRQ SURMHFWY DUH D UHODWLYHO\ QHZ F
WR EH OHDUQHG 7KH ODVW WZR GHFDGHV KDYH VHHQ DQ LQFUH
WKH JHQHUDO SXEOLF FROODERUDWLQJ DQG XVLQJ SUDFWLFHV
WR LPSURYH ELRGLYHUVLW\ DQG HFRV\VWHP IXQFWLRQ LQ WK
'"HSDUWPHQW RI &RQVHUYDWLRQ J W LV LPSRUWDQW WR GF
WR WKHVH FRQVHUYDWLRQ HIIRUWYV SDUWLFXODUO\ LQ DUHDV
DUH FXUUHQWO\ YHU\ IHZ SXEOLVKHG H[DPSOHV RI ELUG PRQL\

HQYLURQPHQWYV

7KLV UHVHDUFK DQDO\VHG HLJKW \HDUV RI GDWD IURP VWI
GXULQJ WKH IRUPDWLYH \HDUV RI DQ XUEDQ UHVWRUDWLRQ
LOQYHVWLIDWHG WKH DEXQGDQFHY DQG SRSXODWLRQ WUHQGV R
VLWH WR VHH KRZ WKH ELUG FRPPXQLW\ PD\ EH FKDQJLQJ , DOV
FRPPRQ ELUGYV IURP HDFK FODVVLILFDWLRQ RI HQGHPLF QDWL
HQYLURQPHQWY WKDW GLIITHUHQW ELUGV PD\ XWLOL]JH LQ XUED
IXUWKHU LQIRUP WKH FXUUHQW JRDO RI UHVWRULQJ QDWLYH ELF

SURYLGH XQGHUVWDQGLQJ RI WKH LPSDFWV RI FRQVHUYDWLRQ |

'DWD ZDV FROOHFWHG E\ YROXQWHHUV XVLQJ FLWL]HQ VF
RSSRUWXQLWLHY SURYLGHV PHDQLQJIXO SDUWLFLSDWLRQ LQ
FRQQHFWLRQ ZLWK WKH QDWXUDO ZRUOG &ODUNVRQ .LUE\

DQG VRFLRORJLFDO DSSURDFK ZLOO RIIHU FRQILGHQFH LQ WKH
QDWLYH DQG HQGHPLF ELUGY 7KH LQIRUPDWLRQ JDWKHUHG ZLC
WKDW PD\ KDYH GULYHQ FKDQJH ,W ZLOO SURYLGH LQVLJKW LQ
DV GHPRQVWUDWH H[SHFWHG FKDQJHV WKDW VLPLODU XUEDQ U
=HDODQG DQG RQ RWKHU LVODQG QDWLRQV 7KLV WKHVLV ZLOO
RI WKLY SURMHFW DQG ZLOO FRQWULEXWH WR WKH JURZLQJ ERC

FRQVHUYDWLRQ RI 1HZ =HDODQGYTV QDWLYH ELUGYV

i6



&KDSWHU
$EXQGDQFH DQG SRSXODWLRQ WUHQGV Rl HQGHF

ELUG VSHFLHV RQ WKH :KDQJDSDU—RD 3HQLQ



$EVWUDFW

$QWKURSRJHQLF LPSDFWV WR 1HZ =HDODQGTV HFRORJLFDO
SRSXODWLRQV RU H[WLQFWLRQ RI QDWLYH IDXQD $ NH\ GULYH
PDPPDOLDQ SUHGDWRUV )RUHVW DQG %LUG EHJDQ WKH 3HVW )U
RI XVLQJ WUDSV DQG EDLW WR HUDGLFDWH UDWV VWRDWYV DQ
$XFNODQGYTV 1RUWK 6KRUH $V SDUW RI WKLV SURMHFW YROXQMW
DQQXDO 1RYHPEHU ILYH PLQXWH VWDWLRQDU\ ELUG FRXQWYV EH\
ELUG FRPPXQLW\ DQG HYDOXDWH WKH HIIHFWLYHQHVV RI SHVW
+ RQH LQFOXGHG UHFRUGLQJ ELUGYV VHHQ RU KHDUG ZLWKLQ D
OLPLWDWLRQV , XVHG IL[HG HIIHFWV PRGHOV WR H[DPLQH FKDQ
ELUG VSHFLHY UHFRUGHG GXULQJ VXUYH\V 8VLQJ VWDWLRC
WLPH RI GD\ GD\ Rl WKH PRQWK ZHDWKHU ZLQG OHYHOV P]
H[SHULHQFH , IRXQG ELUG VSHFLHV UHPDLQHG VWDEOH RU KL

DQG 7KH VDPH FDQ EH VDLG IRU VSHFLHV EHWZHHQ
RI FRPPRQ ELUG VSHFLHV WKURXJKRXW WKH VXUYH\ SHULRG ZHU
LQ RWKHU ELRGLYHUVLW\ VWXGLHV IURP NQRZQ KHDOWK\ RU SU
WKDW PRVW RI WKH FRPPRQ ELUG VSHFLHV RQ WKH :KDQJDSDU—
XUEDQ HQYLURQPHQW $V VXFK FRQWLQXHG SHVW PDQDJHPHOQ

PRQLWRULQJ LV FULWLFDOO\ LPSRUWDQW



,QWURGXFWLRQ

$QWKURSRJHQLF DFWLYLW\ KDV GUDPDWLFDOO\ DOWHUHG 1
WKH SDVW \HDUV *XLOG 'XGILHOG LQJ 5XVVHOO
QDWLYH VSHFLHV PRGLILHG ODQG DQG FDXVHG ORVVHV RI XS
LQJ 7D\ORU 6PLWK 7H 3DSD &ROOHFWLRQV 2QOLQH
DQG DOPRVW DQLPDO VSHFLHV KDYH EHHQ LQWURGXFHG DQ ¢
6XOOLYDQ 7LPPLQV :LOOLDPV 7H 3DSD &ROOHFWLRQV 2QC¢
DUH ELUG VSHFLHY DQG  WHUUHVWULDO PDPPDO VSHFLHV
2Q0LQH 7HUUHVWULDO PDPPDOV DUH D JURXS WKDW ZHUH
KLVWRU\ DQG VR 1HZ =HDODQGYV HQGHPLF DYLIDXQD KDYH HYF
2QO0LQH 6LQFH KXPDQV DUULYHG WKH FRPELQHG IRUFHV |
SUHGDWLRQ KDV OHG WR GUDPDWLFDOO\ GHFOLQLQJ SRSXODWL
OHDGLQJ WR H[WLQFWLRQ RI QDWLYH ELUG VSHFLHV %RPEDFL |
HW DO 0DQ\ H{WDQW QDWLYH ELUGY DUH VWLOO DW ULVN

HW DO

BUHGDWLRQ IURP LQWURGXFHG PDPPDOV LV QRZ WKH SULP
QDWLYH IRUHVW ELUG SRSXODWLRQV ,QQHV HW DO % HFD >
RI PDPPDOLDQ SUHGDWRUV PDQ\ Rl WKHP KDYH SK\VLFDO DQG
YXOQHUDEOH WR WKHVH HYROXWLRQDU\ QRYHO WKUHDWV +HD!
IOLHUV RU FRPSOHWHO\ IOLJKWOHVV VSHQGLQJ PXFK RI WKHL
5REHUWVRQ ODORQH\ OF/HDQ ORRQ 6RPH VSHFL
LQTXLVLWLYH DQG FRQVSLFXRXV EHKDYLRXUV OHDYLQJ WKHP
&DVVH\ 'XQFDQ (YDQV *DVWRQ +HDWKHU B5REHUWVRQ
%ULVNLH 7KH FRQWURO RI LQWURGXFHG SUHGDWRU\ PDPP
UHVWULFW IXUWKHU ORVVHY WR 1HZ =HDODQGYV HQGHPLF ELUC

1RUWRQ 5XVVHOO HW DO

oi



,Q +LELVFXV &RDVW )RUHVW DQG %LUG ODXQFKHG WKH
ZLWK WKH DLP RI FUHDWLQJ D VDIH JRQH IRU QDWLYH IORUD DQ
IURP WKH :KDQJDSDU—RD 3HQLQVXOD )RUHVW DQG %LUG
DUH SULPDULO\ XUEDQ DQG DUH KRPH WR D ULVLQJ SRSXODWLRC
7KH DUHD IHDWXUHYV D GLYHUVH FRPPXQLW\ RI QDWLYH ELUGV
VWHSSLQJ VWRQH KDELWDW IRU VSHFLHY WUDYHOOLQJ EHWZHE

SHQLQVXOD )RUHVW DQG %LUG 1RUWK :HVW :LOGOLQN

7KH :KDQJDSDU—RD SHQLQVXOD LV DQ LGHDO ORFDWLRQ IR
VKDSH OLPLWV DFFHVVLELOLW\ E\ ODQG PLQLPLVLQJ UHLQYDVL
DO 5XVVHOO HW DO &XUUHQW HIIRUWV WR UH HVWDE
WUDS DQG EDLW OLQHV SODQWLQJ QDWLYH YHJHWDWLRQ FRC
VSHFLHV WR 6KDNHVSHDU 2SHQ 6DQFWXDU\ + D SUHGDWRU IUHH
SHQLQVXOD $XFNODQG &RXQFLO D E )RUHVW DQG %LU«
&RPELQHG WKHVH SURFHVVHV JXLGH UHJHQHUDWLRQ DQG KHOS
QDWXUDO FRPSRVLWLRQ ,Q WXUQ VSHFLHV WKDW KDYH EHFRF

QDWXUDOO\ RU E\ WUDQVORFDWLRQ 5DOSK 5DOSK /IRQJ

%LUGYV DUH YDOXDEOH ELRLQGLFDWRUV DV WKH\ RFFXS\ L
SRSXODWLRQV DUH VXVFHSWLEOH WR IOXFWXDWLRQV FDXVHG
YDULDWLRQ .RVNLPLHV 3ROODFN HW DO 7THPSOH 'LH
SXEOLVKHG OLWHUDWXUH UHODWLQJ WR DYLDQ ELRGLYHUVLW\
&ODUN , Q JRUHVW DQG %LUG EHJDQ DQQXDO ILYH PLC
FKDQJHVY DQG GHWHFW WUHQGYV LQ WKH DEXQGDQFHV RI ELUG
HFRORJLFDO UHVWRUDWLRQ $ WRWDO RI ELUG VXUYH\V ZHL

GXULQJ 1RYHPEHU HDFK \HDU EHWZHHQ DQG

,Q WKLV VWXG\ , SUHGLFWHG WKDW WKH DEXQGDQFHV RI FF
VSHFLHY £+ ZRXOG LQFUHDVH RYHU WLPH IROORZLQJ RQJRLQJ St
VHUYHV WR VXPPDULVH DQG DUFKLYH WKH ILUVW HLJKW \HDUV R

oi



DQG %LUG LQ WKH PDQDJHPHQW RI SHVW FRQWURO HFRORJLFD
SURMHFW DOVR HQFRXUDJHV HGXFDWLRQ DQG DZDUHQHVV RI

JLYLQJ UHVLGHQWYV WKH RSSRUWXQLW\ WR FROOHFW GDWD XVLC

OHWKRGRORJ\

BWXG\ VLWH DQG VDPSOH GHVLJQ

J)LHOG UHVHDUFK WRRN SODFH RQ WKH :KDQJDSDU—RD 3HQI
NPV QRUWK Rl $XFNODQG &LW\ RQ WKH HDVW FRDVW RI 1HZ =HDC
H[SDQGHG WR LQFOXGH WKH DGMDFHQW PDLQODQG VXEXUEV RI
VWDWLRQV QHVWHG LQ ORFDWLRQV ZHUH PRQLWRUHG XVLQJ
DQG /IRFDWLRQV DQG WKH SRVLWLRQ RI VWDWLRQV ZHUH VH
KDELWDWV VHOHFWHG LQFOXGHG XUEDQ VWUHHWY SDUNV JD

UHPQDQWY VKUXEODQGY ZHWODQGYV DQG WKH ERXQGDULHV RI

$ PDS VKRZLQJ WKH JHQHUDO SODFHPHQW RI WKH ORFDV
ORFDWLRQV DQG VWDWLRQV ZHUH DGGHG GLVFRQWLQXHG RU
VWDWLRQV PRQLWRUHG YDULHG DQQXDOO\ 7KHVH FKDQJHV ZHU
ORFDWLRQV DFURVV WKH UHJLRQ $ IXO0 OLVW RI WKHVH FKDQJ
'HWDLOHG GHVFULSWLRQV Rl HDFK ORFDWLRQ LQFOXGLQJ FXOW
PDQDJHPHQW DQG UXOHV UHJDUGLQJ GRJV FDQ EH IRXQG LQ $S

ORFDWLRQV VWDWLRQV DQG VXUYH\V FRPSOHWHG HDFK \HDU L\

$00 GDWD ZHUH FROOHFWHG GXULQJ WKH DXVWUDO VSULQJ
R DP WR SP RQ GD\V FRQYHQLHQW IRU WKH YROXQWHHU
LQIOXHQFH RQ ELUG EHKDYLRXU DQG WKH DELOLW\ RI YROXQWH
WRRN SODFH RQ ILQH FDOP GD\V WKDW ODFNHG VWURQJ ZLQGV
l1RYHPEHU ZDV VHOHFWHG DV LW LV WKH EUHHGLQJ VHDVRQ IRU
WKLV WLPH PDQ\ VSHFLHVY DUH FRQVSLFXRXV LQ WKHLU YRFDOL

GLVSOD\V &RFNUHP *UDKDP HW DO %LUG FRPPXQLWLI

of



EHFDXVH PLJUDWLQJ VSHFLHWKIXNNIRHARFPFAK DONELIBR@F NRRIRLOH G F

(XG\QDP\V WDHWHKQ@WLWR 1HZ =HDODQG WR EUHHG *UDKDP HW

JLIXUHODS VKRZLQJ WKH :KDQJDSDU—RD 3HQLQVXOD DQG WKH

EHWZHHQ DQG QHVWHG VWDWLRQV QRW LQFOXGHG 6D\
IURP *RRJOH (DUWK 3UR

J)LHOG PHWKRGYV

S9ROXQWHHUV ZHUH W\SLFDOO\ DVVLJQHG WR ORFDWLRQ\
ZDV LOWHQGHG IRU DOO VWDWLRQV WR EH PRQLWRUHG D PLQL

GLITHUHQW YROXQWHHUV KRZHYHU WKLV ZDV QRW DOZD\V SRVYV

8SRQ DUULYDO DW D VWDWLRQ YROXQWHHUV ZDLWHG TXL

GLVWXUEDQFH DQG WR DOORZ ELUGV WR VHWWOH 2YHU WKLV

r

DELOLW\ WKH GDWH WLPH RI GD\ ORFDWLRQ QDPH DQG WKH

oi



$IWHU WKH WZR PLQXWHV YROXQWHHUV UHFRUGHG DOO ELUGV \
WKH VWDWLRQ XVLQJ VLIJKW DQG VRXQG IRU ILYH PLQXWHYV &DU]
ELUG PRUH WKDQ RQFH 8SRQ FRQFOXVLRQ RI WKH ILYH PLQXW!
UHSHDWHG WKH SURFHVV 7DUJHW ELUG VSHFLHY DQG WKH \HDU
FDQ EH IRXQG LQ $SSHQGL[ $Q H[DPSOH RI WKH GDWD VKH}

UHFRUGHG RYHU WLPH FDQ EH IRXQG LQ &KDSWHU XQGHU 3YRO
7TDEOH7KH QXPEHU RI ORFDWLRQV DQG VWDWLRQV VXUYH\HG DQ

<HDU OHWKRGRORJ\ /IRFDWLRQV 6WDWLRQV 7TRW

&KDQJHV WR ILHOG PHWKRGRORJ\

OHWKRGRORJ\ $
YHWZHHQ DQG RQO\ ELUGY WKDW ZHUH VHHQ RU KHI

VWDWLRQ ZHUH UHFRUGHG 'XH WR WKH GLIILFXOW\ LQYROYHG L
YDULDWLRQ EHWZHHQ YROXQWHHUTY HVWLPDWHYV RI P WKLV F

\HDUV RI VDPSOLQJ WR

OHWKRGRORJ\ %
JURP RQZDUGY GLVWDQFH OLPLWDWLRQV ZHUH DEDQGR(

DW DQ\ GLVWDQFH ZHUH UHFRUGHG 8VH RI PHWKRGRORJ\ % ZLC

FRQVLGHUDEOH FKDQJHV LQ VXUYH\ ORFDWLRQV VHH &KDSWHU

00



&RQWURO RI PHWKRGRORJ\
(DUOLHU \HDUV RI WKLY SURMHFW KHOSHG WR UHFRJQLVH

ORFDWLRQV VXUYH\HG DQG DPHQGPHQWV WKDW VKRXOG EH PDC
PDNH DQDO\VLQJ WUHQGY DFURVV WKH HQWLUH VSDQ FKDOOHAQ.
LPSURYHPHQWY ZKLFK EHQHILWWHG GDWD FROOHFWLRQ E\ LPSL
DQEDO\WVLV LQ WKH ORQJ WHUP VHH &KDSWHU TR EHWWHU X
PHWKRGRORJ\ RQ HVWLPDWHG DEXQGDQFH OHYHOV DOO VWDW|I
ZHUH DOVR VXUYH\HG LQ 1RYHPEHU XVLQJ PHWKRGRORJ\ §
LQDFFHVVLEOH GXH WR GDQJHURXV WHUUDLQ = VHH $SSHQGL]

ZHUH PRQLWRUHG WKUHH WLPHV 6XEVHTXHQW VXUYH\V DW WK

GD\V

, VROHO\ FRQGXFWHG WKH PHWKRGRORJ\ $ VXUYH\V W
PHWKRGRORJLFDO GLIITHUHQFHY DQG WKH SRVLWLRQV RI ORFDW
DSSURDFK )Luvwo\ , DP OLNHO\ WR KDYH JUHDWHU ELUGLQJ
YROXQWHHUV $GGLWLRQDOO\ WR DVVLVW ZLWK GLVWDQFH OL

ZKLFK GHSLFWHG D P UDGLXVY DURXQG HDFK VWDWLRQ
YROXQWHHUV WKXV UDGLXV HVWLPDWHY OLNHO\ GLITHUHG JUHD
DQG , DFNQRZOHGJH WKDW HVWLPDWLQJ LI D ELUG ZDV F
WKHVH PDSV 0DQ\ YROXQWHHUYV H[SUHVVHG WKH\ ZHUH NHHQ W]

WR H[SHFW WKDW VRPH YROXQWHHUV PD\ KDYH RFFDVLRQDOO\ L

6RIWZDUH DQG VWDWLVWLFDO DQDO\VLYV

6WDWLVWLFDO DQDO\VLY ZDV SHUIRUPHG XVLQJ 5 YHUVLRQ
FDWHJRULVHG VSHFLHV LQWR JURXSV RI LQWURGXFHG VSHFLHYV
VSHFLHVY DUH FODVVLILHG DV WKRVH WKDW DUH IRXQG LQ 1HZ =
RYHU WKH SDVW \HDUV 3(QGHPLF" VSHFLHV DUH QDWLYH VSH
=HDODQG ¢®:1DWLYH" VSHFLHV DUH WKRVH WKDW DUH DOVR IRX

FRORQLVHG 1HZ =HDODQG ZLWKRXW WKH DLG RI KXPDQV 6XUYH

dfi



WKXV WKH PHDQ DEXQGDQFHV RI HDFK VSHFLHY EHWZHHQ D C

RI HDFK VSHFLHVY DW HDFK VWDWLRQ HDFK \HDU

TSE T8E TBAE T§
agsl 3

JL[HG HIIHFWV PRGHOV ZHUH SURGXFHG XVLQJ U SDFNDJH C
PRVW DEXQGDQW VSHFLHV EHWZHHQ DQG ZHUH H[DPLQH
HVWLPDWHV IRU WKH IL[HG IDFWRUV Rl \HDU GD\ RI WKH PRQ
FRQGLWLRQV DQG H[SHULHQFH RI WKH REVHUYHU 3UHGLFWRUV
IDFWRU ZLWK JUHDWHU DFEXUDF\ 6WDWLRQ ZDV HQWHUHG DV
DEXQGDQFHV RI WKH VDPH FRPPRQ VSHFLHV EHWZHHQ DQG
FRQWUROOLQJ IRU WKH IL[HG IDFWRUV RI \HDU GD\ RI WKH PR
FRQGLWLRQV DQG LQ WKLV FDVH WKH PHWKRGRORJ\ XVHG 6W
SURGXFHG RQ ERWK UDZ ELUG DEXQGDQFHV DQG ORJ WUDQVIR

UHGXFHG VNHZ FDXVHG E\ GUDPDWLF GLIITHUHQFHV LQ IORFN VL]

ILPLWDWLRQV LQ PHWKRGRORJ\

, W LV ZHOO NQRZQ WKDW ELUG FRXQW GDWD DUH QRLV\ 1R
DOO VSHFLHV RI ELUGY DFURVYV GLIITHUHQW KDELWDWYVY 'RZGLQJ
DQG VRPH VSHFLHV DUH FU\SWLF ZKLFK LPSDFWV WKHLU GHWHF\
LQ WKHLU DELOLW\ WR LGHQWLI\ ELUGV E\ VLIJKW DQG VRXQG 7k
KHDU ELUGY DQG WKHLU DELOLW\ WR DFFXUDWHO\ LGHQWLI\ V!
+DUWOH\ +DUWOH\ *UHHQH (QYLURQPHQWDO IDFWRU
RU GRJ ZDONHUV PD\ DOVR DIIHFW ELUG EHKDYLRXU RU KLQGHU

% X000 +DUWOH\ *UHHQH

$PHQGPHQWY WR UHFRUGHG VXUYH\ GDWD IRU H[DPSOH ZK
UHFRUGHG RU UHDVRQV WKDW VXUYH\V ZHUH UHPRYHG IURP W
&KDSWHU $FNQRZOHGJIJLQJ WKHVH FKDQJHV DQG OLPLWDWLR(

FRQVLGHUDWLRQ ZKHQ GUDZLQJ FRQFOXVLRQV

00



SHVXOWYV

OHDQ DEXQGDQFHV Rl VSHFLHVY UHFRUGHG EHWZHHQ DQG
ILYH PLOXWH VXUYH\V FRQGXFWHG EHWZHHQ DQG
VSHFLHV ZHUH UHFRUGHG DW OHDVW RQFH B6SHFLHV UHFRUGHG

VSHFLHV

JRXU VSHFLHVY KDG DQ DYHUDJH DEXQGDQFH ! SHU VXUYH\
SURVWKHPDGHUD QRMIDH WHKOGIDRRMWHDD EXQGDQW VSHFLHYVY ZLWK D
6 ( JRXU RI WKH WRS ILYH PRVW DEXQGDQW VSHFLHV ZHU
VSHFLHV ZHUH 3DVVHULIRUP H3/0 W WK1 WHKXH/DHHB W WKW F UMRRVMUHO D 1D
PRVW FRPPRQ VSHFLHVY UHFRUGHG 7KH VSHFLHV ZLWK WKH OR.
WRPBWHWURLFD PDFUREHWKDD DV WRIOMRILQGLYLGXDO UHFRUGHG L
ORUHSRIWRQR[ QRYDVHHODQGLDH1 RURNWK VHVIOMMEOWWWDHNPHULGLR QL

VHSWHQWLQ B ARWM/K 3D QRSL B R BARQH LEGRW UHFRUGHG EHWZHHQ

$EXQGDQFHV RI PDQ\ Rl WKH OHVV FRPPRQ VSHFLHV UHFRU
VWDWLVWLFDO SRZHU IRU TXDQWLWDWLYH DQDO\VLV ,Q WKLV
VSHFLHV Rl HDFK FDWHJRU\ WKHUHIRUH , RUJDQLVHG VSHFLHV L
DW OHDVW IRXU VSHFLHV IURP HDFK FODVVLILFDWLRQ ZHUH SUH
Rl  VSHFLHV LQFOXGLQJ LQWURGXVHG @R EOHWEREIBEN VSD |
PHUXOM QHPFULGRWKHUMR Q¥ UNKWBWRK/ S KL O/RWPIHBDIRRQ O XV YXOJDUL
HDVWHUQ URVH®ODDGXHROIOILOBKIXHEERILOOD PROHGHIERG
SODW\UK\QEKR\W&DWBKX HO LV FKORMUWSVWGRYSHW R S HOLHR WIMVHRE LER Y
BWUHSWRSHOLD FEWQMB WLSH E RN W HULFOSAH DHIOWRPHOY. D Q& R
QHR[HQD QHM[FHODG NIRGILUDKRISHE X VSV D BRR EK\ULR P H\OIXQURZW & ¥
SORYPQHOOXVD®IGOHWQGHPLFIVEMHEZDHAEOHRUQ H LI DEBEILLSD G X U D

IXOLJLQWHABHHP LSKDJD QRYDVHHODQGLDH
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6FDOHG IL[HG HIIHFWV PRGHO RI UDZ GDWD XVLQJ PHWKRGRORJ'
7TDEOH VKRZV WKH HIITHFW VL]HV DQG 3 YDOXHV IRU WKH ¢
YDULDEOH 6WDWLRQ ZDV D UDQGRP HIIHFW DQG IL[HG IDFWRUYV

GD\ ZHDWKHU FRQGLWLRQV ZLQG FRQGLWLRQV DQG WKH H[SHL

<HDU SUHGLFWHG SRVLWLYH LQWUEOBD ANEL® G\KH DEX GR E
EHWZHHQ DQG &RQYHUVHO\ WKHUH ZHUH VLJQLILFDQW G
VWDUOLQJY DQG PDOODUGY 9HU\ VWURQJ EXW QRW VWDWLVWL

IRU VLOYHUH\HV

'D\ Rl 1IRYHPEHU SUHGLFWHG KLJKHU DEXQGDQFHV RI VRQJ
FORVHU WR WKH EHJLQQLQJ RI WKH PRQWK *UHHQILQFKHV V}
VLIQLILADDYFGH FKDIILQFKHY ZHUH VLJQLILEFDQWO\ PRUH DEXQGDQ
DOVR VKRZ YHU\ VWURQJ EXW QRW VWDWLVWLFDOO\ VLIJQLILFDQ

Rl WKH PRQWK

7KH WLPH RI GD\ VLJQLILFDQWO\ SUHGLFWHG KLJKHU DEX
VSXUZLQJ SORYHUV EDUEDU\ GRYHV DQG VSRWWHG GRYHV GXU
VKRZ VLPLODU WHQGHQFLHYVY EXW ZLWK QR VLIJQLILFDQFH (DVWH

VLIJQLILFDQW WUHQGV IRU KLJKHU DEXQGDQFHV LQ WKH ODWWH!

‘HDWKHU FRQGLWLRQ SHHBLFWBGI| WADQWROMBRUH DEXQGDQV
FORXG\ ZRADMKRHEUVLPLODU EXW QRW VWDWLVWLFDOO\ VLJQLILFC
NLQJILVKHUV ZHUH VLJQLILFDQWO\ PRUH DEXQGDQW GXULQJ OLJ

EXW QRW VWDWLVWLFDOO\ VLIJQLILFDQW WUHQGVY WRZDUGYV ZDQ

'LQG DV D SUHGLFWRUWXJZBVWOHNKDWRVHOODYVY FKDIILQF
VSRWWHG GRYHV ZHUH VLIJQLILFDQWO\ PRUH DEXQGDQW ZKHQ V
VKRZ VLPLODU EXW QRW VLIQLILFDQW WUHQGY O6RQJ WKUXVKF
SHULRGV RI PRGHUDWH RU VWURQJ ZLQGV :HOFRPH VZDOORZV \

EXW ZLWK QR VWDWLVWLFDO VLIJQLILFDQFH

00



7TDEOH6FDOHG IL[HG HIIHFWV PRGHO XVLQJ

IL[HG IDFWRUV RI \HDU GD\ GXULQJ 1RYHPEHU WLPH

WR

PHWKRGRORJ\ %

ubz GDWD

I1XPEHU RI 1

RI GD\ ZHDWKHU FRQGLWLRQV ZLQG FR

EROG VLIQLILFDQW 37 37 37

6SHFLHV 1HZ =HD OHPE 1RYHPEHU 7LPH ‘HDWKHU :LOG ([SHULHQFH
FopyyL (ITHFW 3 YDOXH (IIHFW 3 YDOXH (IIHFW 3 YDOXH (IIHFW 3 YDOXH

71 (QGHPLF

+RXVH VSDUURZ ,QWURGXFHG

%ODFNELUG ,QWURGXFHG

0\QD ,QWURGXFHG

6RQJ WKUXVK ,QWURGXFHG

6LOYHUH\H 1DWLYH

6WDUOLQJ ,QWURGXFHG

"HOFRPH 1DWLYH

*UH\ ZDUEOHU (QGHPLF

(DVWHUQ URVHOOD ,QWURGXFHG

)DQWDLO (QGHPLF

6DFUHG 1DWLYH

*ROGILQFK ,QWURGXFHG

3INHNR 1DWLYH

&KDIILQFK ,QWURGXFHG

0DOODUG ,QWURGXFHG

*UHHQILQFK ,QWURGXFHG

6SXUZLQJ SORYHU 1DWLYH

%DUEDU\ GRYH ,QWURGXFHG

6SRWWHG GRYH ,QWURGXFHG

L HUHU (QGHPLF

(11 H
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([SHULHQFH OHYHO SUHGLFWHG WKDW Rl WKH VSHFLH
QXPEHUV E\ H[SHUW OHYHO ELUGHUV 3INHNR DQG VSXUZLQJ SO
VWDWLVWLFDO VLIJQLILFDQFH )DQWDLOV VKRZ VWURQJ EXW QR

DEXQGDQW ZKHQ UHFRUGHG E\ EHJLQQHU ELUGHUV 1R WUHQGV

/ILQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ PHWKRGRORIJ\ % WR

J)LIXUH VKRZV DSSDUHQW SRVLWIWIALWXHIDGVSLQZWR ARMPH
VZDOORZV )LJXUH + URVHOODV )LJXUH - JROGILQFKHV )
EDUEDU\ GRYHV )LIJXUH)LJRUBQG7NHWRMXNH VSDUURZV )LJIJXUH

JLIXUH & DQG P\QDV )LJIXUH ' DOVR VKRZ LQFUHDVHV LQ D

7KH PHDQ DEXQGDQFHV RI VWDUOLQJV )LJXUH * JUH\ ZD
VDFUHG NLQJILVKHUV )LJXUH / SINHNR )LJXUH 1 F K
SORYHUV )LJXUH 4 DQG VSRWWHG GRYHV )LJXUH 6 UHPDL
) H[SHULHQFHG VRPH IOXFWXDWLRQV DQG D VOLJKW QHJDWL)

WKH PHDQ DEXQGDQFH RI VRQJ WKUXVKHV )LIJXUH (

6FDOHG IL[HG HIIHFWV PRGHO RI ORJ WUDQVIRUPHG GDWD XVLQ.
7TDEOH VKRZV WKH HIIHFW VL]HV DQG 3 YDOXHV IRU WKH ¢
YDULDEOH 6WDWLRQ ZDV D UDQGRP HIIHFW DQG IL[HG IDFWRUV

GD\ ZHDWKHU FRQGLWLRQV ZLQG FRQGLWLRQV DQG WKH H[SHL

<HDU SUHGLFWHG SRVLWLYH LQFUHDVHM LEO IVKNE DEG Q G D)
ZDUEOHUV IDVWKR A HPDWULQDO EXW QRW VWDWLVWLFDOO\ VLJQLI
WKUXVKHVY VLOYHUH\HV VWDUOLQJV DQG PDOODUGV GHFOLQH

VWDWLVWLFDOO\ VLIJQLILFDQW GHFUHDVHV LQ DEXQGDQFH

'D\ RI 1IRYHPEHU VKRZV WKDW VRQJ WKUXVKHV VWDUOLQJ\
VLIJQLILFDQWO\ PRUH DEXQGDQW RQ GD\V HDUOLHU LQ WKH PRQ\
QR VWDWLVWLFDO VLW KREXDEPSDQURRYWRIMWV DQG FKDIILQFK

PRUH DEXQGDQW RQ GD\V ODWHU LQ WKH PRQWK

bld

=1



7TDEOH/RJ WUDQVIRUPHG VFDOHG IL[HG HIITHFWV PRGHO XVLQJ

WR

XVLQJ WKH IL[HG IDFWRUV RI \HDU GD\ GXULQJ 1RYHPEHU WLPH RI GD\

PHWKRGRORJ\ % GDWL

ZHDWKHU FRQGLWLRQ\

HITHFW EROG VLIQLILFDQW 37 " 37
6SHFLHV 1HZ =HD OHPE 1RYHPEHU 7LPH "HDWKHU LQOG ([SHULHQFH
FopyyL (ITHFW 3 YDOXH (IIHFW 3 YDOXH (IIHFW 3 YDOXH (IIHFW 3 YDOXH  (lIH
71 (QGHPLF

+RXVH VSDUURZ
%ODFNELUG ,QWURGXFHG
0\QD ,QWURGXFHG

6RQJ WKUXVK ,QWURGXFHG

,QWURGXFHG

6LOYHUH\H 1DWLYH
6WDUOLQJ ,QWURGXFHG
"HOFRPH 1DWLYH

*UH\ ZDUEOHU (QGHPLF
(DVWHUQ URVHOOD ,QWURGXFHG
)DQWDLO (QGHPLF
6DFUHG 1DWLYH
*ROGILQFK ,QWURGXFHG
3INHNR 1DWLYH
&KDIILQFK ,QWURGXFHG
0DOODUG ,QWURGXFHG

*UHHQILQFK ,QWURGXFHG
6SXUZLQJ SORYHU 1DWLYH
%DUEDU\ GRYH ,QWURGXFHG
6SRWWHG GRYH ,QWURGXFHG
_HUHU (QGHPLF



7KH WLPH RI GD\ VLIJQLILFDQWO\ SUHGLFWHG WKDW DEXQGD
SORYHUV EDUEDU\ GRYHV DQG VSRWWHG GRYHV ZHUH KLJKHU G

VZDOORZYV DQG IDQWDLOV VKRZ FRPSDUDEOH EXW QRW VWDWLV\

'HDWKHU FRQGLWLRQ SUHGLKF®HGHMWLDW LML BY @ WO\HVRL G CD B
ILQH RU SDUWO\ FORXG\ ZHDWKHU 6RQJ WKUXVKHY VKRZ VLPLC
FRQWUDVW JUH\ ZDUEOHUV IDQWDLOV DQG NLQJILVKHUV ZHUH
OLJKW UDLQ RU UDLQ &KDIILQFKHVY DOVR VKRZ VWURQJ EXW QF

DEXQGDQFH GXULQJ UDLQ\ FRQGLWLRQV

'LQG FRQGLWLRQ SUHGLFWHG WKDW JUH\ ZDUEOHUV URVH(
VSRWWHG GRYHV ZHUH VLJQLILFDQWO\ PRUH DEXQGDQW&KHQ V
PDOODUGY DOVR VKRZ FRPSDUDEOH EXW QRW VLJQLILFDQW WUF
VLIJQLILFDQWO\ PRUH DEXQGDQW ZKHQ ZLQG OHYHOV ZHUH PRGF

VWURQJ LQFOLQDWLRQV WRZDUGV WKHVH WHQGHQFLHV EXW ZL

([SHULHQFH DV D SUHGLFWRU UHYHDOV WKDW Rl WKH V ¢
E\ HISHUW OHYHO ELUGHUV 6RQJ WKUXVKHY DQG PDOODUGYV VKF

1R WUHQGYV HPHUJHG IRU IDQWDLOV SINHNR RU EDUEDU\ GRYHYV

/JLQH JUDSKV Rl FRPPRQ VSHFLHV XVLQJ ORJ WUDQVIRUPHG PHW!
YLIXUH VKRZV SRVLWLYH WUHQGWILIQIXWKH P 8§ D@ HDEKRR
VZDOORZV )LIXUH + URVHOODV )LJXUH - JROGILQFKHV )

EDUEDU\ GRYHV )LIXIUWMLIX®HDQG NHUHU

+RXVH VSDUURZV )LJXUH % EODFNELUGV )LJXUH &
J)LIJXUH ) JUH\ ZDUEOHUV )LJXUH , IDQWDLOV )LJXUH
JLIXUH 2 VSXUZLQJ SORYHUV )LJXUH 4 DQG VSRWWHG GR
VWDEOH 3INHNR )LJXUH 1 DSSHDUHG WR WUHQG SRVLWLYHO
PHDQ DEXQGDQFH LQ $ VORZ GHFOLQH ZDV DSSDUHQW IRU V!

IRU VRQJ WKUXVKHV )LIJXUH (

fio
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6FDOHG IL[HG HIIHFWV PRGHO RI WKH UDZ GDWD XVLQJ PHWKRGT
$ WRWDO RI ILYH PLQXWH VXUYH\V ZHUH FRQGXFWHG =
VXUYH\V XVLQJ PHWKRGRORJ\ % 7DEOH VKRZV WKH HIIHF
LQGLYLGXDOV VHHQ DV D UHVSRQVH YDULDEOH 6WDWLRQ ZDV D

GD\ GXULQJ WKH PRQWK WLPH RI GD\ ZHDWKHU FRQGLWLRQV Z

<HDU SUHGLFWHG VLJQLILFDQW L@WFVHOVHWYHLBVWHKHHD E20Q
JUHHQILQFKHY EDUEDU\ GRYHV DQG VSRWWHG GRYHV 7KHUH :

WUHQGYVYV IRU JROGILQFKHY 7KH DEXQGDQFHV RI VRQJ WKUXVKHV

'D\ RI 1IRYHPEHU SUHGLFWHG WKDW VWDUOLQJV ZHOFRPH
ZHUH VLJQLILFDQWO\ PRUH DEXQGDQW RQ GD\V HDUOLHU GXULC
ZLWK QR VWDWLVWLFDOYWHUIIIHY AID@EH KDIILQFKHY ZHUH VLJQLIL

ODWWHU KDOI RI WKH PRQWK

7LPH RI GD\ SUHGLFWHG VLJQLILMOGPOOFKEIKBY DERQQIG VG
ZHOFRPH VZDOORZV VSXUZLQJ SORYHUV EDUEDU\ GRYHV DQC

6LOYHUH\HV DQG JROGILQFKHV VKDUH VLPLODU EXW QRW VWDWI

717 NLQJILVKHUV DQG VSXUZLQJ SORYHUV VKRZHG VWURQJ
WRZDUGV KLJKHU DEXQGDQFHV GXULQJ ILQH RU SDUWO\ FORXG)
PRUH DEXQGDQW GXULQJ OLJKW UDLQ RU UDLQ 6RQJ WKUXVK

VLIJQLILFDQFH

'LQG SUHGLWWRH@DWKDMOYHUH\HV JUH\ ZDUEOHUV URVHOC
PDOODUGY JUHHQILQFKHV ZWSRWWALH Q LGIRFYIHQWIDQ G RIBIK HDUE X Q G D Q

ZLQG RU ZLQG ZDV OLJKW 3INHNR VKDUH WKLV WUHQG EXW ZLW

OHWKRGRORJ\ SUHGLFWHG WKDW VLOYHUH\HV ZHUH VLJQLIL
$ ,Q FRQWPROQMY URVHOODV NLQJILVKHUV DQG VSXUZLQJ SORY
XQGHU PHWKRGRORJ\ % +RXVH VSDUURZV VRQJ WKUXVKHV D

VWDWLVWLFDOO\ VLIQLILFDQW LQFOLQDWLRQ WRZDUGV KLJKHU

fi O
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A. Tui B. House sparrow C. Blackbird D. Myna
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ILQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ PHWKRGRORJ\ $ DQG %
J)LIXUH VKRZV SRVLWLYH WUMIQGMUB WIH ZEXGRP R PHAD
)LIXUH + JUHHQILQFKHV )LJXUH 3 VSXUZLQJ SORYHUV )L
DQG VSRWWHG GRYHV )LJXUH 6 7KH DEXQGDQFHV RI KRXVH
* JUH\ ZDUEOHUV )LJXUH , DQG JROGILQFKHV )LJXUH 0

SRVLWLYHO\

3INHNR )LJXUH 1 ZHUH WUHQGLQJ SRVLWLYHO\ WKRXJK C
WKLV WUHQG %ODFNELUGV )LJXUH & DQG P\QDV )LJIXUH '
DEXQGDQFHV ZHUH URXJKO\ WKH VDPH RU VOLJKWO\ KLJKHU LGQC

HDVWHUQ URVHOODVI)MWXXUWHH -7DQKWGPOPHQHG UHODWLYHO\ VWDE

1HIJDWLYH WUHQGYV ZHUH DSSDUHQW IRU VLOYHUH\HV )LJXLU
)LIXUH /| DQG FKDIILQFKHV )LJXUH 2 6RQJ WKUXVKHV )l

SRVLWLYH WUHQG EHWZHHQ DQG

6FDOHG IL[HG HIIHFWV PRGHO RI WKH ORJ WUDQVIRUPHG GDWD >

7TDEOH VKRZV WKH HIIHFW VL]HV DQG 3 YDOXHV IRU WKH ¢
YDULDEOH 6WDWLRQ ZDV D UDQGRP HIIHFW DQG IL[HG IDFWRUV

GD\ ZHDWKHU FRQGLWLRQV ZLQG FRQGLWLRQV DQG WKH PHWK

<HDU SUHGLFWHG VLJQLILFDQW L@WFVHOVHWYHLBVWHKHHD E20Q
JROGILQFKHV JUHHQILQFKHY DQG EDUEDU\ GRYHV EHWZHHQ
EXW QRW VWDWLVWLFDOO\ VLIJQLILFDQW WUHQGV 7KH DEXQGDQ

6RQJ WKUXVKHV VKRZ HPHUJLQJ QHIJDWLYH WUHQGV EXW WKH\ .

'D\ RI 1RYHPEHU UHYHDOV WKDW EODFNELUGV VWDUOLQJ
JUHHQILQFKHYV ZHUH VLJQLILFDQWO\ PRUH DEXQGDQW RQ GD\V ¢}
EXW ZLWK QR VWDWLVWLFWDDVYDYPLUHEDD PH G, F KIRIQMIUFIXWWW ZH U F

DEXQGDQW RQ GD\V ODWHU LQ WKH PRQWK

=1
(e}
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A. Tui B. House sparrow C. Blackbird D. Myna
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7KH WLPH RI GD\ SUHGLFWHG KLJKHU DEXQGDQFHV RI EODEFN

JROGILQFKHV VSXUZLQJ SORYHUV EDUEDU\ GRYHV DQG VSRWWH

6RQJ WKUXVKHYV ZHUH VLJQLILFDQWO\ PRUH DEXQGDQW GXI
ZDUEOHUV ZHUH VLIJQLILFDQWO\ PRUH DEXQGDQW LQ OLJKW UDL

VLPLODU EXW QRW VWDWLVWLFDOO\ VLIQLILFDQW WUHQGV WRZI

717 KRXVH VSDUURZV P\QDV VLOYHUH\HV JUH\ ZDUEOHU
FKDIILQFKHY PDOODUGY JUHHQILRRKHW LVRRW W B GWER YRR/U B QOBE

WKHUH ZDV QR ZLQG RU ZLQG ZDV OLJKW .LQJILVKHUV VKDUH W

6LOYHUH\HV ZHUH VLJQLILFDQWO\ PRUH DEXQGDQW ZKHC
*ROGILQFKHV VKDUH WKLV WUHQG EXIWPABDN QURRW WOVDIWL VNALIQRID K

VSXUZLQJ SORYHUV ZHUH VLIJQLILFDQWO\ PRUH FRPPRQ XQGHU F

/ILQH JUDSKV RI FRPPRQ VSHFLHV XVLQJ ORJ WUDQVIRUPHG PHWI

JLIXUH VKRZV SRVLWLYH WUMIQGMKUBA WIH ZBXEE&PRRPHAD
JLIXUH + JUH\ ZDUEOHUV )LJXUH , JUHHQILQFKHV )LJXUF

EDUEDU\ GRYHV )LJXUH 5 DQG VSRWWHG GRYHV )LJXUH 6

LQFUHDVLQJ LQ DEXQGDQFH EHWZHHQ DQG EXW D GHFOL
UHODWLYHO\ WKH VDPH LQ DV WKH\ ZHUH LQ
+RXVH VSDUURZV )LJXUH % P\QDV )LJXUH ' DQG VWD

SHULRGV RI GHFOLQH EXW WKH\ DOO KDG UHODWLYHO\ VLPLODU
0 IOXFWXDWHG EXW WKHLU DEXQGDQFHV UHPDLQHG UHODWL'

URVHOODV )LJXUH - NLQJILVKHUXUH. IJXUH / DQG NHUHU

6RQJ WKUXVK )LIXUH ( DEXQGDQFHYVY GHFOLQHG GHVSLWF
1HIDWLYH WUHQGV ZHUH DSSDUHQW IRU VLOYHUH\HV )LJXUH

JLIXUH 2



'LVFEXVVLRQ

OHDQ DEXQGDQFH RI VSHFLHV EHWZHHQ DQG XVLQJ PHWK

WDUJHW ELUG VSHFLHV LQFOXGLQJ LQWURGXFHG QDMW
EHWZHHQ DQG 6LPLODU UHFHQW ELRGLYHUVLW\ VWXGLF
HQGHPLF DQG LQWURGXFHG QDWLYH HQGHPLF RI WKHYV
FRQHV DQG UHVHUYHV LQ $XFNODQG +LOO 3DZOH\ %LVKRS
%LVKRS &RPSDUDWLYHO\ VSHFLHV ULFKQHVV + SDUWLFXOL

FRPPXQLW\ RQ WKH :KDQJDSDU—RD 3HQLQVXOD LV KHDOWK\ IRU

7KH HQG®HADL\F WKH PRVW DEXQGDQW VSHFLHV UHFRUGHG ZL
Rl WKH WRS ILYH PRVW DEXQGDQW VSHFLHV ZHUH LQWURGXFHG
EODFNELUG P\QD KDG D PHDQ DEXQGDQFH ! 21 WKH PRVW
KRXVH VSDUURZ EODFNELUG P\QD VRQJ WKUXVK VWDUOLQJ
JUHHQILQFK EDUEDU\ GRYH VSRWWHG GRYH ILYH ZHUH QDW
NLQJILVKHU SINHNR VSXUZLQJVBIQRWH WD DEH LR X7 G BIR® MR H U
DEXQGDQW VSHFLHV UHIOHFW WKH ILQGLQJV Rl RWKHU XUEDQ E

SHULRG +LOO HW DO /IDQGHUV HW DO

W VKRXOG EH FRQVLGHUHG WKDW FRPSDULQJ PHDQ DEXQGI
VSHFLHVY DUH HTXDOO\ GHWHFWDEOH DQG GRHV QRW DFFRXC
FKDUDFWHULVWLFYVY RI HDFK VSHFLHVY 'DZVRQ %XOO +DUWC
WKLV LW LV SUREDEOH WKDW WKH RUGHU LQ ZKLFK WKH PRVW
FRUUHFW DQG WKH PHDQ DEXQGDQFHY DUH WKHUHIRUH D UHOLD

HDFK VSHFLHVY DFURVV WKH VWXG\ VLWH

&KDQJHV LQ PHDQ DEXQGDQFH DFURVV WKH VWXG\ SHULRG
77" DQG EDUEDU\ GRYHV VKRZ WKH VWURQJHVW SRVLWLYH WL
VXUYH\ SHULRGYVY 7KHVH WUHQGYVY DUH DSSDUHQW UHJDUGOHVYV F

RIWIDUH FRQVLVWHQW ZLWK WKH ILQGLQJV RI WKH 1HZ =HDODC

Y



ELRGLYHUVLW\ VXUYH\V LQ $XFNODQG %UDQGW ODF/HRG +RZL
7ITEHQHILW JUHDWO\ IURP SHVW PDQDJHPHQW DQG DEXQ
IROORZLQJ HUDGLFDWLRQ DQG UHVWRUDWLRQ SODQWLQJ RQ QH
*UDKDP HW DO OLVNHOO\ 5XIIHOO 'LGKDP $0
WKH IRUFHV GULYLQJ FKDQJH VXSSRUWLQJ UHVHDUFK LQGLFDW!

UHVWRUDWLRQ RQ WKH :KDQJDSDU—RD 3H®@IDXEXQED QREGO IDFLOL

%DUEDU\ GRYHV DUH FXUUHQWO\ VRPHZKDW LQIUHTXHQW D
DEXQGDQFH DUH VXSSRUWHG E\ JHQHUDO FODLPV RI SRSXODW
SREHUWVRQ 7KHLU VXFFHVV LV OLNHO\ VXSSRUWHG VRPHZ
KXPDQV +LJJLQV 'DYLHV %DUEDU\ GRYHVY DUH DOVR RQH F

GRHV QRW VLIJQLILFDQWO\ LPSDFW UHFRUGHG DEXQGDQFHV

%ODFNELUGV VKRZ PDUJLQDO ORJ WUDQVIRUPHG DQG VLJC
EHWZHHQ DQG 1R WUHQGY HPHUJH EHWZHHQ DQG
UHVXOWVY DUH UHVSHFWLYHO\ FRQVLVWHQW ZLWK UHVXOWYV IUR
DO %UDQGW HW DO DOVR IRXQG ORQJ WHUP GHFOLQF
RI WKH 5RGQH\ 'LVWULFW WKXV EODFNELUG DEXQGDQFHV PD\ El
WR WKH VXUURXQGLQJ DUHD ,W VKRXOG EH FRQVLGHUHG WKDW

WKH\ DUH D VLIJQLILFDQW YHFWRU LQ WKH GLVSHUVDO RI WKH V|

7KH DEXQGDQFHV RI JUH\ ZDUEOHUV VLJQLILFDQWO\ LQFUH
SRVLWLYH WUHQGY DOVR DSSHDU EHWZHHQ DQG EXW ZL)\
VLIQLILFDQW GLIITHUHQFHYVY EHWZHHQ WKH DEXQGDQFHV RI JUH\
VR LW DSSHDUV WKDW LQFUHDVHY DUH OLNHO\ D WUXH ELRORJL
PD\ FRQILUP WKLV *UH\ ZDUEOHUV DUH FRPPRQ LQ XUEDQ DUHI
UHVWRUDWLRQ VKRXOG FRQWLQXH WR VXSSRUW WKH WSIHFLHV
PD\ UHVWULFW JUH\ ZDUEOHUV *UDKDP HW DO OLVNHOO\
KXPDQV PD\ DOVR KDYH QHJDWLYH LPSDFWV E\ GLVSODFLQJ JUF
*DOEUDLWK %HJJV -RQHV 6WDQOH\

00



7KH DEXQGDQFHV RI JUHHQILQFKHVY JROGILQFKHV DQG V
VLIQLILFDQFH EHWZHHQ DQG 1R WUHQGV HPHUJH EHWZH}
GLG QRW VLJQLILFDQWO\ LPSDFW WKH UHFRUGHG DEXQGDQFHYV
HW DO VXSSRUW DQ LQFUHDVH LQ JUHHQILQFKHV EXW FR
JROGILQFKHV DFURVV $XFNODQG &RQWUDGLFWLRQV PD\ DULVH
%LUG 6XUYH\ UHFRUGY WKH PD[LPXP QXPEHU RI D VSHFLHV UHFI
LQ ZLQWHU ZKHQ JROGILQFKHY PD\ PDNH ORFDO PRYHPHQWYV DQ

+LJJLQV 3HWHU &RZOLQJ ODQDDNL :KHQXD /DQGFDU
WR ODUJH PRELOH IORFNV RU QR PLQLPDO UHFRUGV RI IORENV I
*HQHUDO FODLPV VXSSRUW WKDW VSRWWHG GRYHV DUH LQFUHD\
7KRPDYV 6SRWWHG GRYHVY GRPLQDWH XUEDQ $XFNODQG ELU

E\ VXSSOHPHQWDU\ IHHGLQJ RSSRUWXQLWLHV *DOEUDLWK -RQF}

.HUHDEXQGDQFHV DSSHDU VWDEOH WKRXJK D PDUJLQDOO\ ¢

ORJ WUDQVIRUP DG H BWDHQHUHIWHQWDU\ DQG UHPDLQ VLOHQ
SHUFKHG WKXV WKH\ PD\ EH XQGHU UHSUHVHQWHG LQ ILYH PLQ>
ORRQ 7KH 'HSDUWPHQW RI &RQVHUYDWLRQ DFNQRZOHGJH
FDQQRW GHWHFW BERQGHWEKYVNHUHUQ VPDOO IRUHVWHG DUHDV
VWDWLRQV ODQGHU HW DO ,Q FRQWUDVW WR P\ UHVXOW\
VWXG\ VLWH RI ! EHWZHHQ DQG ZLWK KRXU ORQJ FRX
LQFUHDVH WKH GHWRKQMR® Rl DHIBKWBIQWVR RQH RI WKH IHZ FRP
VSHFLHV WKDW VLJQLILFDQWO\ EHQHILW IURP SHVW FRQWURDO
SRVLWLYH EUHHGLQJ VXFFHVV IROORZLQJ UDW FRQWURO DW QH
UHSRUWHG RQ 7LULWLUL ODWDQJL EHWZHHQ DQG PLUURL
KHDOWK\ RQ WKH :KDQJDSDU—RD 3HQLQVXOD &ORXW 'HQ\HU -
 HUKODYH UHPDLQHG VWDEOH WKRXJK HYLGHQFH VXJJHV\
LQVXIILFLHQW WR GHWHFW FKDQJH LQ DEXQGDQFH 6HSDUDWH E

EH UHTXLUHG IRU PIRERXRMAXUDWH NHUHU



7KHUH ZHUH QR VLJQLILFDQW FKDQJHV LQ WKH DEXQGDQFH\
7KHVH ILQGLQJV DUH JHQHUDOO\ VXSSRUWHG E\ %UDQGW HW DO
KHDOWK\ LQ :KDQJDSDU—RD DV GHFOLQHY DUH UHSRUWHG WKU|
DO 0\QDV DUH FRQVLGHUHG D SHVW VSHFLHV DV WKH\ FRF
ELUGY DQG SUH\ XSRQ LQGLJHQRXV IDXQD *UDURFN 7LGHPDQQ
7UXVW 7LULWLUL ODWDQJL 2SHQ 6DQFWXDU\ D $OWKR

LQFUHDVLQJ IXWXUH PDQDJHPHQW PD\ EH UHTXLUHG WR PLQLPL

7KH DEXQGDQFHV RI ZHOFRPH VZDOORZVY HDVWHUQ URVHO
FKDQJH :HOFRPH VZDOORZV UHPDLQHG VWDEOH RQ 7LULWLUL O
SRSXODWLRQVY DUH VWDEOH *UDKDP HW DO 5REHUWVRQ
XQGHUHVWLPDWHG GXH WR WKHLU EHKDYLRXU *DOEUDLWK )U
UHFRPPHQGYVY VXUYH\ GXUDWLRQV RI PLOQXWHYV IRU DFFXL

KDYH DOVR UHPDLQHG VWDEOH WKRXJK SRVLWLYH WUHQGV ZHU

$EXQGDQFHV RI ERWK IDQWDLOV DQG VDFUHG NLQJILVKHUYV
WKRXJK VLIQLILFDQW GHFOLQHV DUH DSSDUHQW EHWZHHQ
VLIQLILFDQWO\ KLIJIKHU XQGHU PHWKRGRORJ\ % WKXV GHFOLQH
ERWK VSHFLHVY PD\ EH D UHVXOW RI FRPSHWLWLRQ IRU IRRG R
VSDUWRRW ZKLWHKHDGV *UDKDP HW DO *UDURFN HW DO
, W DSSHDUV WKDW WKH DEXQGDQFHYV RI IDQWDLOV DQG NLQJILV
UHYHDO IXUWKHU GHFOLQHYV SDUWLFXODWICA\UDBDPHHWERQOH WR

OLVNHOO\

6LOYHUH\H DEXQGDQFHY GHFUHDVHG EHWZHHQ DQG E
7KH VSHFLHVY KDV H[SHULHQFHG GHFOLQHV WKURXJKRXW 1HZ =
5RGQH\ 'LVWULFW RYHU WKH SDVW \HDUV DQG 7LULWLUL ODWI
DO OLVNHOO\ SHDVRQV IRU GHFOLQH DUH QRW ZHOO X
VHQVLWLYH WR SUHGDWLRQ *+ WKH\ DUH FRPPRQ YLFWLPV RI GF
QHIJDWLYHO\ LPSDFWHG E\ P\QDV WKRXJK WKHUH LV OLWWOH H

00



VLIQLILFDQW SRVLWLYH LPSDFW RQ WKH VSHFLHVY *LOOLHYV &
+RDUH 5XIITHOO 'LGKDP 6LOYHUH\HV ZHUH PRUH DEXC
DV WKH\ DUH VPDOO IDVW PRYLQJ DQG RIWHQ LGHQWLILHG DW
5REHUWVRQ $ VPDOOHU VXUYH\ DUHD PD\ LQFUHDVH WKF
IURP VSHFLHV IXUWKHU DILHOG 9ROXQWHHUV ZLWK JUHDWHU
DEXQGDQFHV VR EHJLQQHU ELUGHUV PD\ KDYH XQGHU UHSUHYV
SRVVLEOH IRU DOPRVW DOO FRPPRQ VSHFLHV W LV GLIILFXOW

SRSXODWLRQV LQ 1HZ =HDODQG WKLV UHVHDUFK LQFOXGHG )X

7KH DEXQGDQFHV RI VRQJ WKUXVKHV VWDUOLQJV DQG PDO
DQG 0DOODUG SRSXODWLRQV KDYH EHHQ LQ QDWLRQDO GHF(
GHFOLQHV LQ VWDUOLQJ DEXQGDQFHV +HDWKHU B5REHUWVRQ
KDUDVVPHQW RU FRPSHWLWLRQ ZLWK P\QDV +LJJLQV HW DO

FDYLW\ QHVWLQJ ELUGYV WKRXJK WKHUH LV OLWWOH HYLGHQFH

7KHUH LV DOVR VLJQLILFDQW HYLGHQFH WKDW VRQJ WKUX
PHWKRGRORJLFDO FKDQJHV LQFUHDVHG WKH VL]H RI DUHDV VXL
WKH PHDQ DEXQGDQFH Rl VRQJ WKUXVKHV RYHU WKH IXO0 VHW R
HW DO DOVR UHSRUWVY GHFOLQHV LQ WKH VWXG\ DUHD DQG

7KH UHDVRQV IRU FKDQJH DUH XQNQRZQ WKRXJK GHFOLQHYV
WR KLJK MXYHQLOH PRUWDOLW)\ + SRVVLEO\ LQ UHODWLRQ WR SL
DQG DGYHUVH ZHDWKHU FRQGLWLRQV 5RELQVRQ *UHHQ %DLO

DUH DOVR FRPPRQ SUH\ WR GRPHVWLF FDWV LQ $XFNODQG *LOC

&RQFOXVLRQV
7KH HQG®HADL\F WKH PRVW DEXQGDQW VSHFLHY UHFRUGHG EH)
Rl  RI WKH PRVW FRPPRQ ELUG VSHFLHV UHPDLQHG HLWKHU VW
DQG 7KH VDPH FDQ EH VDLG IRU VSHFLHV EHWZHHQ DQ
DEXQGDQFH 2MIDB &/ EBPQAMU\ GRYHVY 'HFOLQHV VHHQ LQ IDQWDLC
DQG VWDELOLVHG EHWZHHQ DQG DQG PD\ EH D UH

7
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LQGLFDWH D SRVLWLYH FRPPXQLW\ VKLIW WRZDUGYV LPSURYLQJ
RQ WKH :KDQJDSDU—RD 3HQLQVXOD 'HFOLQLQJ WUHQGV LQ FRP

HPHUJH DV FRPSHWLWLYH HQGHPLF VSHFLHVY EHFRPH PRUH DEXC

O9DULRXV IDFWRUV OLNHO\ FRQWULEXWH WR WKH UHVXOWYV
VXFFHVVIXO UHLQWURGXFWLRQ RI IRXU HQGHPLF VSHFLHV WR 6k
SHVW PDQDIJHPHQW DQG HFRORJLFDO UHVWRUDWLRQ KDYH FR(
HQGHPLF QDWLYH DQG LOQWURGXFHG ELUG VSHFLHV RQ WKH :K
HI[ISHFWHG WR FRQWLQXH FKDQJLQJ EHFDXVH RI FRQVHUYDWLR
ODQGVFDSH )XWXUH VXUYH\V XVLQJ FRQVLVWHQW DQG HVWDEO
WUHQGY DQG HPHUJLQJ SDWWHUQV IRXQG LQ WKLV UHVHDUFK 7
UHVWRUDWLRQ SURMHFW ZLOO SURYLGH YDOXDEOH LQIRUPDWLR

=HDODQG DQG RQ LVODQG QDWLRQV



&KDSWHU
6SDWLDO DQDO\VLV RI FRPPRQ HQGHPLF QDWLYH

RQ WKH :KDQJDSDU—RD 3HQLQVXOD 1HZ =



$EVWUDFW

1HZ =HDODQGYTV XUEDQ ODQGVFDSHV DUH WUDQVIRUPHG DQ
RIWHQ FKDUDFWHULVHG E\ ORZ VSHFLHV ULFKQHVV DQG JUHDWH
JRUHVW DQG %LUG ODXQFKHG WKH 3HVW JUHH +LELVFXV &RDVW ¢
WKDW DLPV WR HUDGLFDWH UDWV VWRDWYVY DQG SRVVXPV IURP
HIITHFWV Rl SHVW PDQDJHPHQW RQ WKH ELUG FRPPXQLW\ YRO
FRQGXFWHG DQQXDO 1RYHPEHU ILYH PLQXWH VWDWLRQDU\ ELU

VXUYH\V ZHUH FRPSOHWHG DFURVYV ORFDWLRQV 8VLQJ *
DQDO\WHG VSHFLHV ULFKQHVV WKH UHODWLYH DEXQGDQFHV R
LQWURGXFHG DQG WKH UHODWLYH DEXQGDQFHV RI VHOHFWHC
FKDUDFWHULVWLFV DW WKH ORFDWLRQ 7KH ULFKQHVV Rl HQGHP
UHFHQW ELRGLYHUVLW\ VXUYH\V DFURVV WKH $XFNODQG DUHD
DQG QDWLYH VSHFLHV DW ORFDWLRQV WKDW KDG DQ DYHUDJH !
BULQFLSDO FRPSRQHQW DQDO\VLY UHYHDOHG JUHDWHU DEXQGD
DW ORFDWLRQV ZKHUH WKHUH ZHUH PRUH QDWXUDO IHDWXUHV |
IRXU PRVW FRPPRQ LQWURGXFHG VSHFLHV 7KH IRXU PRVW FR
SUHIHUHQFHV 7KHVH DQDO\WHV LQGLFDWH WKDW LQ DGGLWLRQ
HQGHPLF DQG VRPH QDWLYH VSHFLHV LQ XUEDQ DUHDV 7KLV
FRQVHUYDWLRQ PDQDJHPHQW DQG SURYLGHY YDOXDEOH GDWD

=HDODQG



,QWURGXFWLRQ

$URXQG 6 RI WKH (DUWKTV WHUUHVWULDO VXUIDFH KDV EHF
\HDUV (OOLV 1HZ =HDODQG KDV H[SHULHQFHG UDSLG Z
GHVWUXFWLRQ LQ D FRPSDUDWLYHO\ VKRUW SHULRG RI WLPH +]
Rl 1HZ =HDODQGYVY ODQGPDVYV ZDV FRYHUHG ZLWK LQGLJHQRX
\HDUV DJR *XLOG 'XGILHOG 7D\ORU 6PLWK 7H 3L
JROORZLQJ FHQWXULHV RI KDUYHVW IRU GZHOOLQJVY DQG UHVF
RFFXSDWLRQ DJULFXOWXUH WUDQVSRUW DQG KXQWLQJ MXVW
7D\ORU 6PLWK 7H 3DSD &ROOHFWLRQV 2QOLQH 7.
GUDLQHG VZDPSV DQG ZHWODQGV PRGLILHG WXVVRFN JUDVVC
ODQGVFDSHV DQG URDGVY DQG UHSODFHG LQGLJHQRXV IRUHVW
RULJLQDO IORUDO FRPPXQLW\ &ORXW *D]H 7D\ORU 6PLWE
=HDODQGTV YHIJHWDWLRQ URXJKO\ VWDELOLVHG E\ WKH V WK

GHVWUR\HG HDFK GD\ +ROGDZD\ 7H 3DSD &ROOHFWLRQV 2Q

SBUEDQ ELUG FRPPXQLWLHY DUH RIWHQ FKDUDFWHULVHG E\
LOWURGXFHG ELUG VSHFLHVY DQG DQ LQFUHDVH LQ WRWDO ELL
1DWLYH VSHFLHV WKDW RFFXS\ ORZODQG HFRV\VWHPV + HVSHF
DFWLYLW\ + DUH H[SRVHG WR WKUHDWYV VXFK DV XUEDQ LQGXVW
DQG PRGLILFDWLRQ FRPSHWLWLRQ SUHGDWLRQ IURP H[RWLF V&
HW DO OF*ORQH 6DOD HW DO 7D\ORU 6PLWK
WKHVH WKUHDWV DQG WKHLU FRPELQHG LPSDFWV WR PD[LPLVI

GHFLVLRQV

+LELVFXV &RDVW )RUHVW DQG %LUG ODXQFKHG WKH 3HVW )L
WKH DLP RI FUHDWLQJ D UHIXJH IRU QDWLYH IORUD DQG IDXQD E
:KDQJDSDU—RD 3HQLQVXOD )RUHVW DQG %LUG 7KH DUHD
UHVLGHQWLDO DQG DUH KRPH WR D ULVLQJ SRSXODWLRQ RI

:KDQJDSDU—RD 3HQLQVXOD DOVR IHDWXUHVY D GLYHUVH FRPPXQ

7 s
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OL]DUGY DQG SURYLGHV DQ LPSRUWDQW VWHSSLQJ VWRQH KDEI

DQG WKH PDLQODQG EH\RQG WKH SHQLQVXOD )RUHVW DQG %LU

(I"THFWLYH ELRGLYHUVLW\ FRQVHUYDWLRQ LQ XUEDQ 1HZ =F
HQGHPLF QDWLYH DQG LQWURGXFHG VSHFLHV XVH WKH HQYLI
SUHGDWLRQ IURP H[RWLF PDPPDOV DUH LQWHUDFWLQJ IRUFHV '
HIWLUSDWLRQ ,QQHV HW DO 5XIITHOO 'LGKDP (IMTRUW
DFURVYV :KDQJDSDU—RD LQFOXGH DPSOLI\LQJ SUHGDWRU WUDS
FRQWUROOLQJ ZHHGY DQG UHLQWURGXFLQJ HQGHPLF ELUG VSH
I[lUHH ITIHQFHG HFRVDQFWXDU\ DW WKH HDVWHUQ HQG RI WKH SHQ
DQG %LUG F 6266, &RPELQHG WKHVH SURFHVYV
HFRORJLFDO FRPPXQLW\ FDQ EHWWHU UHVHPEOH LWV QDWXUDO

ORFDOO\ HIWLQFW FDQ VDIHO\ UHWXUQ WR WKH DUHD QDWXUDO

7R PRQLWRU WKH LPSDFWV RI SHVW PDQDJHPHQW DQG K
FRPPXQLW\ +LELVFXV &RDVW )RUHVW DQG %LUG FRQGXFWHG D¢
FRXQWV EHWZHHQ DQG +HUH , H[SORUHG KRZ QDWXUDO
WKH VSHFLHV ULFKQHVYVY DQG UHODWLYH DEXQGDQFHV RI HQGHI
VDWHOOLWH LPDJHV , TXDQWLILHG WKH ODQGVFDSH IHDWXUHV |
LQ D WZR GLPHQVLRQDO SODQH 8VLQJ D *,6 JHRJUDSKLF LQIR
SULQFLSDO FRPSRQHQW DQDO\VLVY , SUHGLFWHG WKDW WKH Ut
ZRXOG EH JUHDWHU LQ DUHDV WKDW KDYH PRUH QDWXUDO IHDW
FRPPRQ LQWURGXFHG VSHFLHY , DOVR SUHGLFWHG WKDW FRPP
FRORQLVHUV * ZRXOG VKRZ LQWHUPHGLDWH SDWWHUQV GHS
HQYLURQPHQWY WKDW GLIIHUHQW ELUG VSHFLHV XWLOLVH LQ X

WKH HITHFWLYHQHVY RI FRQVHUYDWLRQ HIIRUW DQG UHVRXUFHYV

7KH ILQGLQJV UHSRUWHG LQ WKLV FKDSWHU ZLOO DLG )R
HFRORJLFDO UHVWRUDWLRQ DFURVYVY WKH :KDQJDSDU—RD 3HQLQ
XUEDQ UHVWRUDWLRQ SURMHFWY LQ 1HZ =HDODQG

~
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OHWKRGV

6BWXG\ VLWH DQG VDPSOH GHVLJQ
J)LHOG UHVHDUFK WRRN SODFH RQ WKH :KDQJDSDU—RD 3HQI
NPV QRUWK Rl $XFNODQG &LW\ RQ WKH HDVW FRDVW RI 1HZ =HD
HDFK ZLWK QHVWHG VWDWLRQV ZHUH PRQLWRUHG EHWZHHQ
FRXQWYV ORFDWLRQV VWDWLRQV ZHUH PRQLWRUHG LQ
DGMDFHQW PDLQODQG VXEXUEV RI .LQJVZD\ OLOOZDWHU DQG ¢
ORFDWLRQV VWDWLRQV I[URP /IREDWLRQV DQG WKH SRVL
&RDVW )RUHVW DQG %LUG +DELWDWV LQFOXGHG XUEDQ VWUHHV
IRUHVW UHPQDQWY VKUXEODQGYV ZHWODQGVY DQG WKH ERXQGD
DQG VWDWLRQV LV SURYLGHG LQ )LJIXUH '"HWDLOHG GHVFU

VLIJQLILFDQFH NQRZQ YHJHWDWLRQ SHVW PDQDJHPHQW DQG UX

$00 GDWD ZHUH FROOHFWHG EHWZHHQ WKH KRXUV RI DP
IRU WKH YROXQWHHU 7R VWDQGDUGLVH FRQGLWLRQV DQG WR P
RI REVHUYHUV WR GHWHFW ELUGV LW ZDV UHTXHVWHG WKDW \
VWURQJ ZLQGYV RU KHDY\ SUHFLSLWDWLRQ +DUWOH\ *UHHQH
EUHHGLQJ VHDVRQ IRU PRVW RI 1HZ =HDODQGYV ELUG VSHFLH)
YRFDOLVDWLRQV DFWLYLWLHV DQG WHUULWRULDO DQG FRXUW
%LUG FRPPXQLWLHYVY DUH DOVR PRUH VSHFLRVH LQ 1RYHPEHU EF}
FXFN&RU\VRFRFF\[D@G DRXQM W DX O HED P XF \WVORHWHKQQLWR 1HZ =HDO

EUHHG *UDKDP HW DO +HDWKHU S5REHUWVRQ

JLHOG PHWKRGV
9ROXQWHHUV ZHUH W\SLFDOO\ DVVLIQHG WKUHH WR IRXU O
DQG %LUG DLPHG WR VXUYH\ HDFK VWDWLRQ DW OHDVW WKUHH

WKRXJK WKLV ZDV QRW DOZD\V SRVVLEOH



8SRQ DuUULYDO DW D VWDWLRQ YROXQWHHUV ZDLWHG TXL
GLVWXUEDQFH DQG WR DOORZ ELUGVY WR VHWWOH 9ROXQWHHU\
WLPH RI GD\ ORFDWLRQ QDPH DQG WKH ZHDWKHU DQG ZLQG F
PLOQXWHYV YROXQWHHUV UHFRUGHG DOO ELUGY WKDW FRXOG EH
XVLQJ VLIKW DQG VRXQG IRU ILYH PLOQXWHYV &DUH ZDV WDNHQ W
WKDQ RQFH 8SRQ FRQFOXVLRQ RI WKH ILYH PLQXWHYV YROXQWF
SURFHVV 6RPH WDUJHW ELUG VSHFLHV ZHUH DGGHG RYHU WKH F

EH IRXQG LQ $SSHQGL] $Q H[DPSOH RI WKH GDWD VKHHW L\

J)LIXUH 0DS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WKH OfF
EHWZHHQ DQG /IREFDWLRQV DOSKDEH WUFUR MEGHQIRHEND F O |
%D\ 6WRUP ZD WU 03 REHY HALWHK +R S SHYXO B DN ERXUREHEW BRD G

.DUDND &RIY®IO\ 3PNRURPDL, DN HVLGH 3DFHLF 3BUWGEHW 6QHOO
9LOODSHYHUKDYH®LQMHGDOH6WDRQPRMH % DWBHDUDNO 6D'WE 00 LWH

LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (DUWK 3UR
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IDQGVFDSH IHDWXUH DQDO\VLV

IDQGVFDSH IHDWXUHV ZHUH DQDO\VHG E\ PHDVXULQJ D KD
*RRJOH (DUWK 3UR YHUVLRQ $ WZR GLPHQVLRQDO L
WDNHQ DW D KHLJKW RI P DQG LPSRUWHG LQWR ,PDJH- YHUVLR
DURXQG WKH ODQGVFDSH FDWHJRULHV ZLWKLQ HDFK FLUFOH XV
GHILQHG DV *UDVV LQFOXGLQJ XQYHJHWDWHG VRLO EDUN D
PDQJURYHV ZHWODQG YHJHWDWLRQ %XLOGLQJV LQFOXGLC
$QWKURSRJHQLF VXUIDFHV LQFOXGLQJ URDGV FDUSDUNV VHDC
GUDLQV VSRUWV FRXUWYV ':DWHU LQFOXGLQJ VWRUPZDWHU ¢
VDQG URFNV SRROV DQG ODUVKHV 6DROA FMRUE BIDMOROR XRQMKY
ZHUH FDOFXODWHG XVLQJ WKH KLVWRJUDP WRRO DQG WKH SHU

FDOFXODWHG E\ GLYLGLQJ WKH QXPEHU RI SL[HOV LQ HDFK FDWI

6RIWZDUH DQG VWDWLVWLFDO DQDO\VLYV

6WDWLVWLFDO DQDO\VLYVY ZDV SHUIRUPHG XVLQJ 5 YHUVLRQ
&ODVVLILFDWLRQ ULFKQHVV LQFOXGHV HYHU\ VSHFLHV WKDW ZI
\HDUV WR DW HDFK ORFDWLRQ &ODVVLILFDWLRQV LQFC
S, QWURGXFHG" VSHFLHVY DUH VSHFLHVY WKDW DUH IRXQG LQ 1HZ =
RYHU WKH SDVW \HDUV 3(QGHPLF" VSHFLHVY DUH QDWLYH VSH
=HDODQG 3:*1DWLYH" VSHFLHVY DUH VSHFLHVY WKDW DUH DOVR IRX{

1HZ =HDODQG ZLWKRXW WKH DLG RI KXPDQV

,Q WKLV DQDO\VLV , FRQVLGHU ERWK VSHFLHV ULFKQHVV D
VSHFLHY ULFKQHVYV IURP HDFK FODVVLILFDWLRQ L H HQGHPLF
DV 3 SURSRUWLRQ" 6XUYH\ HIIRUW GLIIHUHG EHWZHHQ VWDWLR
DEXQGDQFH HVWLPDWHY ZHUH FDOFXODWHG E\ VXPPLQJ WKH DQ
ZLWKLQ D ORFDWLRQ GLYLGHG E\ WKH QXPEHU RI VWDWLRQV ZL
IURP HDFK ORFDWLRQ GLYLGHG E\ WKH QXPEHU RI \HDUV WKH

DEXQGDQFH IRU HDFK FODVVLILFDWLRQ ZDV DOVR FDOFXODWHG

(@}
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JLIXUH$HULDO YLHZ VKRZLQJ ODQGVFDSH IHDWXUH DQDO\VLV DV
% *XOlI +DUERXU 'ULYH VWDWLRQ & /DNHVLGH '"ULYH VWDWL
3DUDGH VWDWLRQ DQG ) :DWHUIDOO *XOO\ VWDWLRQ 6DWHO

*RRJOH (DUWK 3UR
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7KH PHDQ FRYHUDJH RI ODQGVFDSH IHDWXUHY DW HDFK OR
SHUFHQWDJH RI HDFK FDWHJRU\ IURP DOO ILYH VWDWLRQV DW I
SURGXFHG XVLQJ WKH U SDFNDJHY PDSWRROV PDSSORWY DQG &
FRYDU\ ZLWK HDFK RWKHU , XVHG SULQFLSDO FRPSRQHQW DQD
ODQGVFDSH IHDWXUH FDWHJRU\ 3ULQFLSDO FRPSRQHQW VFRUF
DOORZHG PH WR XQGHUVWDQG ZKLFK NH\ KDELWDW FKDUDFWHL
DEXQGDQFHV 7KH IRFDO VSHFLHV KHQFHIRUWK 3FRPPRQ" VSHFL
E\ RUJDQLVLQJ VSHFLHVY LQWR GHVFHQGLQJ RUGHU E\ RYHUDOO
VSHFLHV IURP HDFK FODVVLILFDWLRQ RI HQGHPLF QDWLYH DQC
IUHTXHQWO\ UHFRUGHG ELUG VSHFLHVY DFURVV WKH VWXG\ VLWH

SRZHU WR LQIHU WUHQGV RI HDFK FODVVLILFDWLRQ

/LPLWDWLRQV LQ PHWKRGRORJ\

W LV ZHOO NQRZQ WKDW ELUG FRXQW GDWD DUH QRLV\ 1R
DOO VSHFLHV RI ELUGV DFURVV GLIIHUHQW KDELWDWV 'RZGLQJ
DQG VRPH VSHFLHV DUH FU\SWLF ZKLFK LPSDFWV WKHLU GHWHF\
LQ WKHLU DELOLW\ WR LGHQWLI\ ELUGV E\ VLIJKW DQG VRXQG 7k
KHDU ELUGY DQG WKHLU DELOLW\ WR DFFXUDWHO\ LGHQWLI\ V:
+DUWOH\ +DUWOH\ *UHHQH (QYLURQPHQWDO IDFWRU
RU GRJ ZDONHUV PD\ DIIHFW ELUG EHKDYLRXU RU KLQGHU WKH L
% X0 O +DUWOH\ *UHHQH ,Q RUGHU WR UHGXFH VRPH R
IURP WKH GDWD SRRO 7KH UHDVRQV IRU WKLV DUH GLVEXVVHG

Ubz GDWD" VHFWLRQ

7KH QXPEHU RI VWDWLRQV VXUYH\HG PDGH ELRPDVV HVWLP
VSHFLHVY DW HDFK VWDWLRQ LPSUDFWLFDO $FFRUGLQJO\ 0ODQ

SHUFHQWDJH IURP D WZR GLPHQVLRQDO DHULDO YLHZ 7KH PDWHX

(@}
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SHVXOWYV

6SHFLHY UHFRUGHG EHWZHHQ
$ WRWDO RI

ZHUH UHFRUGHG DW OHDVW RQFH 7KLV LQFOXGHYV

DQG

ILYH PLQXWH VWDWLRQDU\ ELUG FRXQWYV Z

LOQWURGXF}

7TDEOH7DEOH VKRZLQJ HDFK VSHFLHY UHFRUGHG EHWZHHQ D C

&RPPRQ QDPH

6FLHQWLILF QDPH

&ODVVL

$XVWUDOL
%DUED!
%HO
%URZQ
&DOLIRU
&KDII
&RPPRQ
&RPPRQ S
&RPPRQ V
'XQQ
(DVWHU
(XUDVLDQ
(XUDVLD(
(XURSHDQ
(XURSHDQ .
*UH\ ZD
+RXVH V
JRCWDLOH:!
0DO

1HZ =HDOD
CHUI

1HZ =HDODQG SLSLWSQWKXV QRYDVHHODQGLDHQGHPLF

1RUWK ,VODQ
1RUWK ,VC
3DUDGLVF
3INF

5F FURZQHG
6DFUHG N
BKLQLQJ
6LOY
BRQJ V
6SRWOH
6SRWW

6S ZLC(SOF
6WLW
6ZDPS K
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"HOFRPH \
KL IDFHG
"KLWH
<HOORZ}

*\PQRUKLQ
BWUHSWRE
$QWKRUQL
&RWXUQL[ \
&DOOLSHSO
yuLQJLOC
$FULGRWK
3KDVLDQXV
BWXUQXV
3UXQHOOD
3ODW\IH[LF
7XUGXV
$ODXGD
&DUGXHOL
&DUGXHO
*HU\JRQI
3DVVHU G
(XG\QDP\V
$QDV SODV
5KLSLGXUD
+HPLSKDJD QR®

3KLOHVWXU
3HWIPDFURFHSE
7DGRUQD
3RUSK\ULR
&\DQRUDPSKXV Q
7RGLUDPSK
&KU\VRFRFF
=RVWHURSE
7XUGXV Si
3RU]DQD V
BWUHSWRSH
9DQHOO
1IRWLRP\V
&LUFXV DS
3URVWKHPDGHUD
+LUXQGR QHR]
(JUHWWD QR
ORKRXD C
(PEHUL]D F
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QWU
L QWU
(QGH
QWU
QWU
QWU
L QWU
L QWU
L QWU
L QWU
QWU
QWU
QWU
QWU
L QWU
(QGH
L QWU
(QGH
QWU
(QGH
(QGH

(QGH
(QGH
(QGH
1DW
(QGH
1DW
1DW
1DW
QWU
1DW
L QWUF
1DW
(QGH
1DW
(QGH
1DW
1DW
(QGH
L QWUF



OHDQ ULFKQHVY DQG SURSRUWLRQV RI VSHFLHYVY FODVVLILFDWLR
7TKH ORZHVW WRWDO QXPEHU RI VSHFLHVY UHFRUGHG ZDV

Rl VSHFLHY UHFRUGHG ZDV DW 2NRURPDL %D\ 7KH PHDQ QXPE

7KH PHDQ SURSRUWLRQV RI VSHFLHV FODVVLILFDWLRQ ZHL
HQGHPLF 7KLV FRPPXQLW\ PDNH XS ZDV UHODWLYHO\ FRQVLVWH
¢UHZD /IDNHVLGH 'ULYH ZKLFK KDG D KLJK ULFKQHVV RI LQWURG
VSHFLHVY (QGHPLF VSHFLHV FRPSULVHG ! DW $UFKHUYV %ORF

:DWHUIDOO *XOO\ 6HH )LIJXUH IRU ORFDWLRQ UHIHUHQFHYV

JLIXUH*, 6 VKRZLQJ WKH SURSRUWLRQ RI VSHFLHYVY FODVVLILFDW|

LQGLFDWHY VSHFLHV ULFKQHVYVY * VPDOOHU FLUFOHV LQGLFDWH

$Q DYHUDJH RI LOWURGXFHG VSHFLHVY ZHUH UHFRUGHG
VSHFLHV ZDV 7KH ORZHVW QXPEHU RI LOQOWURGXFHG VSHFLH'
3DFLILF 3DUDGH 7KH KLJKHVW QXPEHU RI LQWURGXFHG VSHFLH

2NRURPDL %D\ DOVR KDG WKH ORZHVW SURSRUWLRQ RI LQWURG

(@}
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ZKHUH LQWURGXFHG VSHFLHV SURSRUWLRQV ZHUH 7KH KL.

DW (GLWK +RSSHU 3DUN

$Q DYHUDJH RI QDWLYH VSHFLHVY ZHUH UHFRUGHG DQG
ZDV 7KH ORZHVW ULFKQHVYV RI QDWLYH VSHFLHV ZDV IRXU D
SURSRUWLRQ RI QDWLYH VSHFLHYV 7KH KLIKHVW QXPEHU F
2NRURPDL %D\ ¢(UHZD /DNHVLGH 'ULYH DQG 6WDQPRUH %D\ 3DU

KLIKHVW SURSRUWLRQ RI QDWLYH VSHFLHYV

$Q DYHUDJH RI HQGHPLF VSHFLHV ZHUH UHFRUGHG DQG
ZDV 7KH ORZHVW QXPEHU RI HQGHPLF VSHFLHV ZDV WKUHH
WKH ORZHVW SURSRUWLRQ RI HQGHPLF VSHFLHYV 7TKH KLJF
ERWK 2NRURPDL %D\ DQG :DWHUIDOO *XOO\ :DWHUIDOO *XOO\ C

VSHFLHYV

7TDEOH 7DEOH VKRZLQJ VSHFLHV ULFKQHVY DQG WKH SURSRUW

ORFDWLRQV

IRFDWLRQ , QWURGXFHG VSHFLHV 1DWLYH VSHFLHV

$PRULQR 3DUN
$UFKHUYTV %ORFN
$UNOHV %D\ 6WRUPZDWHU 3RQG
*§2\0\ 5HVHUYH

(GLWK +RSSHU 3DUN
*XOl +DUERXU 'ULYH
+REEV 5RDG

.DUDND &RYH

0DQO\ 3DUN
2NRURPDL %D\

LUHZD /IDNHVLGH 'ULYH
3DFLILF 3DUDGH
3HWHU 6QHOO 9LOODJH
5LYHUKDYHQ 'ULYH
6LOYHUGDOH .LQJVZD\
6WDQPRUH %D\ 3DUN
':DWHUIDOO *X0O\

OHDQ



OHDQ DEXQGDQFHY DQG UHODWLYH DEXQGDQFHV RI ELUG FODVYV

7KH PHDQ DEXQGDQFH L H WKH WRWDO QXPEHU RI ELUGV V
LQGLYLGXDO ELUGV SHU ILYH PLQXWH VXUYH\ 7DEOH !
R DQG D PHDQ UHODWLYH DEXQGDQFH RI IDWLYH VSHFI
PHDQ UHODWLYH DEXQGDQFH RI (QGHPLF VSHFLHV KDG D PH
DEXQGDQFH RI 7TKHUH ZHUH WKUHH FOXVWHUV RI ORFDWLROQ

YHUVD ZLWK QDWLYH DQG HQGHPLF VSHFLHV FRPELQHG

JLIXUH*, 6 VKRZLQJ WKH PHDQ UHODWLYH DEXQGDQFH RI VSHFLH

3LH FKDUW VL]HV LQGLFDWH ELUG DEXQGDQFH *+ VPDOOHU FLUFO

LQGLFDWH JUHDWHU WRWDO DEXQGDQFHYV

&OXVWHUV ZKHUH DOO ORFDWLRQV KDG ! PHDQ UHODWLY
_¢UHZD /IDNHVLGH 'ULYH 6LOYHUGDOH .LQJVZD\ DQG $PRULQR ¢
3DUN $UNOHV %D\ 6WRUPZDWHU 3RQG (GLWK +RSSHU 5HVHUYH

'ULYH DQG 3DFLILF 3DUDGH &OXVWHUV ZKHUH DOO ORFDWLRC(



QDWLYH HQGHPLF VSHFLHVY LQFOXGH .DUDND &RYH S$SUFKHUTV

DQG 3HWHU 6QHOO 9LOODJH DQG 2NRURPDL %D\ DQG :DWHUID

+REEV 5RDG KDG WKH ORZHVW PHDQ DEXQGDQFH RI ELUGYV

WKH KLIJIKHVW PHDQ DEXQGDQFH RI ELUGV ZLWK

.DUDND &RYH KDG WKH ORZHVW PHDQ DEXQGDQFH RI LQWU
6QHOO 9LOODJH KDG WKH ORZHVW UHODWLYH PHDQ DEXQGDQFH
WKH KLIKHVW PHDQ DEXQGDQFH RI LOQWURGXFHG ELUGV ZLWK

UHODWLYH DEXQGDQFH ZLWK

7DEOH7DEOH VKRZLQJ WKH PHDQ DEXQGDQFH DQG PHDQ UHODWL

DW HDFK ORFDWLRQ

/IRFDWLRQ OHMBDQ QDWLYH OMDQ@ WRWDO

LOQOWURGXFHG HQGHPLF FRXQW

$PRULQR 3DUN
SUFKHUTV %ORFN
$UNOHV %D\ 6WRUPZDWHU 3RQG
'f2\0O\ 5HVHUYH

(GLWK +RSSHU 3DUN
*XOl +DUERXU '"ULYH
+REEV 5RDG

.DUDND &RYH

0ODQO\ 3DUN

2NRURPDL %D\

¢UHZD /IDNHVLGH '"ULYH
3DFLILF 3DUDGH
3HWHU 6QHOO 9LOODJH
SLYHUKDYHQ 'ULYH
6LOYHUGDOH .LQJVZD\
6WDQPRUH %D\ 3DUN
:DWHUIDOO *X0O0\

OHDQ

0DQO\ 3DUN KDG WKH ORZHVW PHDQ DEXQGDQFH RI QDWLYF
UHODWLYH DEXQGDQFH ZLWK '§2\0\ 5HVHUYH (GLWK +RSS
‘DWHUIDOO *X0OO\ DOVR UHFRUGHG QDWLYH PHDQ UHODWLYH DE

~

0



KLIKHVW PHDQ DEXQGDQFH RI QDWLYH VSHFLHV ZLWK DV Z

ZLWK

6LOYHUGDOH .LQJVZD\ KDG WKH ORZHVW PHDQ DEXQGDQFH
ORZHVW PHDQ UHODWLYH DEXQGDQFH ZLWK 'T2\0O\ 5HVHUYH
DQG 0DQO\ 3DUN DOVR UHFRUGHG HQGHPLF PHDQ UHODWLYH DE

KLIKHVW PHDQ DEXQGDQFH RI HQGHPLF ELUGV ZLWK DQG V

OHDQ FRYHUDJH RI ODQGVFDSH IHDWXUHYVY DW HDFK ORFDWLRQ
7TUHHY DQG JUDVYVY ZHUH WKH WZR PRVW FRPPRQ ODQGVFDSH

SUHVHQW DW DOO ORFDWLRQV .DUDND &RYH $UFKHUYV %ORFI

:DWHUIDOO *XOO\ DOO KDG ! WUHH FRYHUDJH :DWHUIDOO *X
ZLWK _ ¢UHZD /DNHVLGH 'ULYH 6LOYHUGDOH .LQJVZD\ 6WD
2NRURPDL %D\ DOVR KDG ! WUHH FRYHUDJH $UNOHV %D\ 6WR
WUHHV ,W DOVR KDG WKH KLIKHVW FRYHUDJH RI DQWKURSKFK

FRYHUDJHV RI EXLOGLQJV ZLWK

*UDVV FRYHUDJH ZDV ! DW 6LOYHUGDOH .LQJVZD\ $PRU
%D\ 3DUN $UNOHV %D\ 6WRUPZDWHU 3RQG (GLWK +RSSHU 3DU

2NRURPDL %D\

%XLOGLQJV ZHUH SUHVHQW DW DOO ORFDWLRQV H[FOXGLQJ
*XOO\ 3DFLILF 3SDUDGH KDG WKH KLJKHVW EXLOGLQJ FRYHUDJH

DOO ORFDWLRQV H[FHSW 3HWHU 6QHOO 9LOODJH DQG :DWHUIDO!

:DWHU ZDV SUHVHQW DW Rl WKH ORFDWLRQV EXW ZDV |
6WRUPZDWHU 3RQG 3DFLILF 3DUDGH DQG 6WDQPRUH %D\ 3DUN

EXW KDG FRYHUDJH DW ILYH ORFDWLRQV ODUVK DFFRXQWH



JLIXUH*,6 VKRZLQJ SLH FKDUWV Rl WKH PHDQ UHODWLYH FRYHUD

7TDEOHOHDQ UHODWLYH FRYHUDJH RI ODQGVFDSH FDWHJRULHYV D!

/IRFDWLRQ *UDVYV 7TUHH WXLDODGWLHU O0ODQWIOGH

VXUIDFH

$SPRULQR 3DUN
$UFKHUYTV %ORFN
$UNOHV %D\ 6WRUPZDWHU 3RQG
*§2\0\ 5HVHUYH

(GLWK +RSSHU 3DUN
*XOl +DUERXU 'ULYH
+REEV 5RDG

_.DUDND &RYH

0DQO\ 3DUN
2NRURPDL %D\

LUHZD /IDNHVLGH 'ULYH
3DFLILF 3DUDGH
3HWHU 6QHOO 9LOODJH
5LYHUKDYHQ 'ULYH
6LOYHUGDOH .LQJVZD\
6WDQPRUH %D\ 3DUN
‘:DWHUIDOO *X0O0\



3ULQFLSDO FRPSRQHQW DQDO\VLV
7KH 3& KDELWDW LQGH[ KDG D VWDQGDUG GHYLDWLRQ RI
KDELWDW :KHQ 3& ZDV KLJKHU WKHUH ZHUH PRUH WUHHV DQ

VXUIDFHV EXLOGLQJYV JuDVV DQG ZDWHU 7DEOH

7TDEOH7DEOH VKRZLQJ WKH YDOXHV RI HDFK FRPSRVLWH YDULDE!

3& FRPSRVLWH YDULDEOH 9DOXH

7TUHH

:DWHU

%XLOGLQJ

*UDVYV

$QWKURSRIHQLF VXUIDFH
ODUVK

JLIXUH7KH UHODWLYH DEXQGDQFHV RI FRPPRQ VSHFLHV LQ UHOI

0f



JRU WKH IRFDO *FRPPRQ" VSHFLHV , UDQ D OLQHDU UHJU
DEXQGDQFH RI HDFK VSHFLHV DFURVV DOO ORFDWLRQV )LJX
VLIQLILFDQW LQ SUHGLFWLQJ WKH DEXQGDQFHV RI DOO FRPP
FRPPRQ HQGHPLF ELUG VSHFLHVY KDYH KLJKHU UHODWLYH DEXC
SDUWLFXODUO\ WKRVH ZLWK PRUH WUHHY DQG OHVV PDQPDGH |
DQG JubVV 7KH UHODWLYH DEXQGDQFHV RI QDWLYH VLOYHUH\H
DQG ZHOFRPH VZDOORZV KDG KLIJIKHU UHODWLYH DEXQGDQFHV L
IHDWXUHV $00 IRXU FRPPRQ LOQWURGXFHG ELUG VSHFLHV KDG K

WUHHYVY DQG PDUVK DQG PRUH PDQPDGH IHDWXUHV

7TDEOH7DEOH VKRZLQJ WKH HIIHFW VL]H RI 3& SUHGLFWLQJ WKH

6SHFLH\ &ODVVIILEPW MRQH RI1 33 YDOXH $GMXVWHG -
SUHGLFWLQJ DEXQGDQFH 6TXDUHG

71 (QGHPLF

)DQWDLO (QGHPLF

*UH\ ZDUEO|HU (QGHPLF

.HUHU (QGHPLF

6LOYHUH\H 1DWLYH

LQJILVKHU 1DWLYH

"HOFRPH VZDOORZ 1DWLYH

3INHNR 1DWLYH

%ODFNELUG |IQWURGXFHG

0\QD  QWURGXFHG

+RXVH VSDUURZ  QWURGXFHG

BRQJ WKUXVK ,QWURGXFHG

'LVFXVVLRQ

$V D NH\ FRQVHUYDWLRQ PDQDJHU +LELVFXV &RDVW )RUHV
UHVRXUFHVY DQG WLPH WR FRQWURO SHVWV DQG UHVWRUH QD
&RQVLGHUDWLRQV RI KRZ DQG ZK\ HQGHPLF QDWLYH DQG LQWL
WR PDNH VXFFHVVIXO DQG HIILFLHQW PDQDJHPHQW GHFLVLRQ
ODQGVFDSH PRGLILFDWLRQ JUHDWO\ LPSDFWV WKH VSDWLDO ¢

3HQLQVXOD



&ODVVLILFDWLRQ ULFKQHVYV

WDUJHW ELUG VSHFLHVY ZHUH UHFRUGHG 7KLV LQFOXGH(
VSHFLHV 6LPLODU UHFHQW ELRGLYHUVLW\ VXUYH\V LQ $XENO
LQWURGXFHG QDWLYH HQGHPLF DFURVV QLQH YROFDQLF F
QDWLYH HQGHPLF DFURVYV UHVHUYHV +LOO HW DO /IDQ
VXJIHVW WKDW WKH ULFKQHVY RI DOO FODVVLILFDWLRQV = SDUYV

RQ WKH :KDQJDSDU—RD 3HQLQVXOD

7KH SURSRUWLRQ Rl VSHFLHV IURP HDFK FODVVLILFDWLRQ
GHVSLWH WKH UDQJH RI VSHFLHYV WR ,QWURGXFHG VSHFL
PHDQ 1IDWLYH DQG HQGHPLF VSHFLHV VKDUHG VRPHZKDW
UHVSHFWLYHO\ ZLWK WKH JUHDWHVW GHYLDQFHY DW WKH ORFEC
Rl QDWLYH VSHFLHV DW ¢UHZD /DNHVLGH 'ULYH FRPSULVHG C
EH\RQG WKH FRQILQHV Rl WKH SHVW FRQWURO FKRNH SRLQWV G
DQG EDLW VWDWLRQV ZHUH LQVWDOOHGI WRPHXRIHWKH |:H D NFIRP\
HQGHPLF VSHFLHV WR VLJQLILFDQWO\ EHQHILW IURP SHVW PDQ
'LGKDP 7KHLU DEVHQFH DV ZHOO DV WKH DEVHQFH RI DOO
PD\ EH LQIOXHQFHG E\ WKH ODFN RI SHVW PDQDJHPHQW XQWLO
QDWLYH VSHFLHV PD\ EH H[SODLQHG E\ KLJKHU WROHUDQFHV V

SURSRUWLRQ RI FRPSHWLWLYH HQGHPLF VSHFLHV *UDKDP HW D

7KLV WUHQG ZDV UHYHUVHG DW :DWHUIDOO *XO0O\ ZKHUH WK
DQG QDWLYHV 7KH KLJK SURSRUWLRQ RI HQGHPLF VSHF
KDV EHHQ SUHGDWRU IUHH VLQFH DQG KDV DOVR ZHOFRPHG
WKUHH RI ZKLFK ZHUH UHFRUGHG LQ WKLV UHVHDUFK $XFN
&RRSHU 6266, F 7KH ORZ SURSRUWLRQ RI Q
RI FRPSHWLWLRQ ZLWK HQGHPLF ELUGV OLVNHOO\ 2NRUI

6KDNHVSHDU DQG KDV WKH JUHDWHVW ULFKQHVV RI HQGHPLF D

(@}
(@)



GLYHUVLW\ RI QDWXUDO KDELWDW ZLWK VXSSRUW IURP VSHFLH'

2SHQ 6DQFWXDU\

OHDQ UHODWLYH DEXQGDQFHV Rl HQGHPLF QDWLYH DQG LQWUF
Rl WKH ORFDWLRQV KDG D PHDQ UHODWLYH DEXQGDQF!
WKUHH FOXVWHUV FRPSULVHG RI VHYHQ ORFDWLRQV ZKHUH HQG
DEXQGDQFH DQG ZKHUH QDWLYH DQG HQGHPLF VSHFLHV FRPELC
DEXQGDQFH $00 ORFDWLRQV LQ WKHVH FOXVWHUV KDG ! F
VHYHQ ORFDWLRQV KDYH KDG SHVW PDQDJHPHQW VLQFH DW OHLI
7KHVH ORFDWLRQV DUH OLNHO\ KHDOWK\ HQYLURQPHQWYV DV

RI LOWURGXFHG ELUG VSHFLHV &DWWHUDOO HW DO

,Q FRQWUDVW WKHUH ZHUH WKUHH FOXVWHUV FRPSULVHG
DFFRXQWHG IRU ! XS WR PHDQ UHODWLYH DEXQGDQFH $
DV FRYHUDJH RI WUHHY DQG PDUVK 7KLV ILQGLQJ VXJJHVW
DQG VRPH QDWLYH VSHFLHVY DUH VWURQJO\ LQIOXHQFHG E\ KLJI
FRYHUDJH RI EXLOGLQJV DQWKURSRJHQLF VXUIDFHV JUDVV D
VSHFLHVY DQG VRPH QDWLYH VSHFLHV 0\ UHVXOWYVY LQGLFDWH \

UHTXLUHG IRU QDWLYH DQG HQGHPLF VSHFLHVY WR GRPLQDWH PL

3ULQFLSDO FRPSRQHQW DQDO\VLV

3& DV D FRPSRVLWH TXDQWLILFDWLRQ RI KDELWDW W\SHV ¢
H[SODLQHG LQ SDUW E\ HDFK VSHFLHVY NQRZQ KDELWDW SUHIF
HQGHPLF VSHFLHV KDG KLJKHU DEXQGDQFHV LQ DUHDV ZLWK JUHI
DQG PDUVKHV DQG OHVV FRYHUDJH RI ZDWHU DQG PDQPDGH
EXLOGLQJV DQG JUDVV $OWKRXJK 1HZ =HDODQGYTV PRGHUQ IOF
KLVWRULFDO FRPSRVLWLRQ KDELWDWV ZLWK SOHQW\ RI ZRRG\ F

HQYLURQPHQW PRUH DFFXUDWHO\ WKDQ KLJKO\ PRGLILHG ORFI

(@}
(@}



7KH UHODWLYH WEX® GDBFHEIDWRIOHUY ZHUH PRVW SRVLWLYH
LV VXSSRUWHG E\ 5XIIHOO DQG 'LGKDP ZKR IRXQG WKDW
DEXQGDQFHV RI7ZERW& YSHFIZBHWEOHUV KDYH DGDSWHG ZHOO Wi
UHTXLUH WUHHV IRU QHVWLQJ DQG IRRG VRXUFHV +HDWKHU
YHIJHWDWLRQ DQG WKH DY D VOELEAVOU ME XRV LERIQF/W 2 K LIOQN W XIHUGHR HAD |
DEVHQW IURP DUHDV ODFNLQJ WUHHV DV WKH\ IHHG LQ WKH XSS
&KDPEHUV +HDWKHU B5REHUWVRQ +LJIJLQV 3HWHU
RIWIPD\ LQFUHDVH GUDPDWLFDOO\ LQ UHVSRQVH WR HIIHFWLY!
RXWFRPSHWH PDQ\ FRPPRQ ELUG VSHFLHV ZKHQ SUHGDWRUV DU}
*UDKDP HW DO OLVNHOO\ 6XIILFLHQW VXLWDEOH QD\

LQIOXHQFHVY ERWK VSHFLHV

7KH UHODWLYH DEXQGDQFAMYVRIVRRIVE RO VWLYG MHIHHFW YV X C
DUH FRPPRQ LQ IULQJH HQYLURQPHQWY ZKHUH YHJHWDWLRQ SU
E\ '"HFRQFKDW %URFNHUKRII DQG %DUEDUR VXJIJHVWV WKD
OLWWOH LQIOXHQFH RQ IDQWDLO DEXQGDQFHV DVVXPLQJ YHJH\
WKH DEXQGDQFHV RI IDQWDLOV PD\ GHFOLQH IROORZLQJ HIIHFW
DEXQGDQFHV RI FRPSHWLWLYH HQGHPLF VSHFLHV *UDKDP HW D

HUMHVW LQ WUHHV DQG DUH IUXJLYRURXV WKXV QDWL"
GLVWULEXWLRQV +HDWKHU B5REHUWVRQ +LJJLQV 'DYLHYV
HIITHFWV RI 38 PPQ BEHWHUGHU UHSUHVHQWHG GXH WR VXUYH\ P
5HJDUGOHVV P\ ILQGLQJY LQGLFDWH WKDWHMWK®IOENXQEB® N W R

VXLWDEOH QDWXUDO KDELWDW

1DWLYH VLOYHUH\HV DQG VDFUHG NLQJILVKHUV DOVR VKR:
I[UHTXHQWO\ YLVLW PRGLILHG DUHDV EXW WKH\ UHTXLUH YHJHV
VWULFWO\ DUERUHDO LQ WKHLU VHOHFWLRQ RI SHUFKHV &DW
5REHUWVRQ +LJJLQV HW DO ,Q VRPH RI 1HZ =HDODAQ(C(

RXWZHLJK WKDW RI DQ\ RWKHU VSHFLHVY +HDWKHU SREHUWYVRK

(@}
(e}



KDELWDW PRGLILFDWLRQ DQG WKH FUHDWLRQ RI IULQJH KDELWD
+LJILQV 7KH\ DUH QRW SULPDULO\ D IRUHVW VSHFLHV EXW
RQ YHIHWDWLRQ QDWXUDO IRUPDWLRQV DQG PDQPDGH REMHFV
+LJILQV ORRQ 6WHYHQV '"HVSLWH ERWK VSHFLHV G
DGDSWDEOH WR HQYLURQPHQWDO PRGLILFDWLRQ WKLV UHVHD

QDWXUDO KDELWDW WR VXSSRUW VLOYHUH\HVY DQG NLQJILVKHU\

3INHNR DQG ZHOFRPH VZDOORZV VKRZ D QHIJDWLYH UHVSRQ
WKDW KDYH EHHQ PRGLILHG E\ KXPDQV $ SUHIHUHQFH IRU PRG
QDWXUDO DUULYDO DQG GLVSHUVDO RI ERWK VSHFLHV IROORZLQ
JubVvv\ VSDFHV 'HSDUWPHQW RI &RQVHUYDWLRQ O +HDWKH
DOVR WDNH DGYDQWDJH RI DUWLILFLDO ZDWHU VRXUFHYV DQG D

QHVWY +HDWKHU 5REHUWVRQ +LJJLQV HW DO

7KH UHODWLYH DEXQGDQFHV RI DOO IRXU FRPPRQ LQWURG?>
3& 7TKH\ ZHUH WKXV PRUH IUHTXHQW LQ DUHDV ZLWK PRUH PD(
7KLV LV FRQVLVWHQW ZLWK WKH NQRZOHGJH WKDW PRVW RI| 1Hz
UDUH ZLWKLQ IRUHVWY %DUQDJDXG HW DO *LOO OLV!
LOQWURGXFHG ELUGY DUH PRUH FRPPRQ DURXQG VPDOOHU UHPQ

JLHOG JXLGHV VXSSRUW HYLGHQFH WKDW DOO IRXU VSHFLH)
EODFNELUGY ZKLFK DUH 1HZ =HDODQGYV PRVW ZLGHVSUHDG D
SREHUWVRQ +LJJLQV HW DO SREHUWVRQ HW DO
KRXVH VSDUURZV VKRZHG WKH VWURQJHVW UHVSRQVH WR 3&
DUHDV ZLWK KLJK DQWKURSRJHQLF GLVWXUEDQFH DQG $XVWUD
LQ DUHDV IXUWKHU IURP IRUHVWYV &DWWHUDOO HW DO +H

ORRQ

6XSSOHPHQWDU\ IHHGLQJ XVLQJ JUDLQV DQG EUHDG PD\ DO?
LOWURGXFHG ELUGY £+ SDUWLFXODUO\ KRXVH VSDUURZV = LQ PRC
DEXQGDQFHV RI LQOWURGXFHG VSHFLHYV PD\ QHIJDWLYHO\ LQIOXH(

~

Ol



PD\ GHFOLQH XS WR OLNHO\ IURP RWKHU ELUGY RFFXS\LQJ WE
HW DO 5HVLGHQWYV LQ XUEDQ DUHDV PD\ DWWUDFW QDWLY
ZDWHU WKRXJK UHVHDUFK LQ :HOOLQJWRQ IRXQG WKDW RQO\

QDWLYH DQG HQGHPLF VSHFLHV )RUHVW DQG %LUG D 3DUN
PD\ DWWUDFW VRPH QDWLYH DQG HQGHPLF ELUGYV QRQ WDUJHW

EHQHILWY LOWURGXFHG ELUG VSHFLHY DW WKH H[SHQVH RI QDW

BRXUFHV RI HUURU

, PDGH QR GLVWLQFWLRQ EHWZHHQ QDWLYH RU H[RWLF Y
GLVWULEXWLRQ 7KHVH IDFWRUV DOO FRQWULEXWH VRPHZKDW V
DUH W\SLFDOO\ JUHDWHU ZKHUH WUHHY DUH FOXPSHG UDWKHU °
DQG HQGHPLF ELUGY DUH JUHDWHU LQ HQYLURQPHQWYV ZLWK LQ
YHUVD IRU H[RWLF YHJHWDWLRQ 6WHYHQV 1IDWLYH DQG +
OLNHO\ PRUH VXFFHVVIXO DURXQG QDWLYH IRUHVWY WKRXJK V
IRUHVW GRHV QRW LPSDFW QDWLYH DQG HQGHPLF ELUG DEXQGD
XQNQRZQ IDFWRUV LQ WKLV UHVHDUFK P\ UHVXOWV LQGLFDW
NLQJILVKHUV DQG DOO IRXU FRPPRQ HQGHPLF VSHFLHV DUH Si

ZRRG\ RU PDUVKODQG YHIJHWDWLRQ DQG ORZHU FRYHUDJH RI PI

&RQFOXVLRQV

0\ ILQGLQJY UHYHDO WKDW QDWXUDO KDELWDWV DUH LPSRU
QDWLYH IRUHVW ELUG VSHFLHV 7KH RYHUDOO ULFKQHVV RI HQG
QDWLYH DQG HQGHPLF ELUGY LQ VRPH ORFDWLRQV LQGLFDWH
UHODWLYHO\ KHDOWK\ HFRV\VWHPV IRU XUEDQ HQYLURQPHQWYV
FRYHUDJH LV UHTXLUHG IRU WKH DEXQGDQFHV Rl QDWLYH DQG H
VSHFLHV 3HVW PDQDJHPHQW DORQH LV XQOLNHO\ WR RIIVHW W
Rl OLWWOH XVH LQ DUHDV ZKHUH QDWXUDO UHVRXUFHV DUH WRI
HW DO 7DUJHWHG DQG LQWHQVLILHG HIIRUWY WR SURWHF\

HI[LVWLQJ QDWXUDO KDELWDWV ZLWK GLYHUVH QDWLYH YHJHWLEL



HQGHPLF ELUGV E\ SURYLGLQJ YDOXDEOH KDELWDW DQG IRRG U
:KDOH\ 6LPFRFN SHIHQHUDWLYH SODQWLQJ VKRXOG Et
SDUWLFXODUO\ LQ DUHDV ZLWK ORZ YHJHWDWLRQ FRYHUDJH
UHLQWURGXFWLRQ RI HQGHPLF VSHFLHV1IMXKAR WD W MRBESYRWD O E
IDFLOLWDWH WKH GLVSHUVDO DQG H[SDQVLRQ RI WUDQVORFDW
5REHUWVRQ 5XIITHOO 'LGKDP 7KLY UHVHDUFK VHUY!

HITHFWLYH DQG HIILFLHQW PDQDJHPHQW RI KDELWDW UHVWRUDYV

bld
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&KDSWHU
*HQHUDO FRQFOXVLRQV DQG IXWXUH GLU



$EVWUDFW

7KLV WKHVLV DUFKLYHV YDOXDEOH LQIRUPDWLRQ IRU IXWX
SURYLGHV LPSRUWDQW LQVLJKW IRU VLPLODU XUEDQ UHVWRUDW
FRXQW GDWD FROOHFWHG E\ YROXQWHHUV GXULQJ DQQXDO 1RY
WKDW WKH ULFKQHVV Rl LQWURGXFHG ELUG VSHFLHV H[FHHGHG

ORFDWLRQV RQ WKH :KDQJDSDU—RD 3HQLQVXOD 7KH FRPE
HQGHPLF ELUG VSHFLHV ZDV ! DW ORFDWLRQV HDFK ZKHUF
ZLWK QDWXUDO KDELWDW 3DWWHUQV RI VSHFLHV ULFKQHVV SU
DEXQGDQFH DQG WKH GLVWULEXWLRQ RI VSHFLHV KLJKOLJKW W
HQGHPLF DQG VRPH QDWLYH ELUG VSHFLHV LQ XUEDQ HQYLURQ
KDELWDW PXVW EH DYDLODEOH WR PD[LPLVH WKH HIILFDF\ RI S
UHPDLQHG VWDEOH RU KDG VLJQLILFDQW LQFUHDVHV LQ DEXQGI

DQG 7KH DEXQGDQFHV Rl QDWLYH DQG HQGHPLF ELUG V.
DSSHDU KHDOWK\ DQG LQ JHQHUDO DUH HLWKHU VWDEOH RU LQF
ZLOO DOORZ IRU LQFUHDVLQJO\ DEFEFXUDWH UHVXOWY DQG EHWMW

WHUP GDWDVHWYV



*HQHUDO FRQFOXVLRQV

+HUH , KDYH VXPPDULVHG WKH ILUVW HLJKW \HDUV RI VXU
DQQXDO 1RYHPEHU ILYH PLOQXWH VWDWLRQDU\ ELUG FRXQWYV DFL
DQG 7KLY WKHVLVY DUFKLYHY YDOXDEOH LQIRUPDWLRQ IRU |

IRU VLPLODU XUEDQ UHVWRUDWLRQ SURMHFWY DFURVV 1HZ =HD

0\ UHVHDUFK UHYHDOHG WKDW WKH :KDQJDSDU—RD 3HQLQ
FRPPXQLW\ IRU DQ XUEDQ 1HZ =HDODQG HQYLURQPHQW $OWK
ULFKQHVV H[FHHGHG - DW ORFDWLRQV EHWZHHQ DQG
VSHFLHV UHFRUGHG RQ WKH :KDQJDSDU—RD 3HQLQVXOD PRUH W
DFURVV $XFNODQGYV UHVHUYHY DQG YROFDQLF FRQHV +LOO H\
FRPPRQ ELUG VSHFLHV LQFOXGHG LQWURGXFHG ILYH QDWLYH
UHPDLQHG VWDEOH RU KDG VLJQLILFDQW LQFUHDVHV LQ DEXQC
EHWZHHQ DQG 7KHVH UHVXOWYV WHVWLI\ WR WKH LPSRUW

FRQWURO RSHUDWLRQV FXUUHQWO\ XQGHUZD\ LQ WKH DUHD

7KH UHODWLYH DEXQGDQFHV RI QDWLYH DQG HQGHPLF VSHI
EHWZHHQ DQG 2 QRWH LV WKDW DOO VHYHQ RI WKHVH
KDELWDW $QDO\VLV RI WKH IRXU PRVW FRPPRQ HQGHPLF QDWL
ZHUH HQRXJK REVHUYDWLRQV WR LQIHU WUHQGV FRQILUPHG WK
WKDW KDG JUHDWHU FRYHUDJH RI WUHHY DQG PDUVKHY DQG OH
DV EXLOGLQJV JUDVV DQG DQWKURSRJHQLF VXUIDFHV ,QWURG
QDWLYH VSHFLHV VKRZHG LQWHUPHGLDWH SDWWHUQY GHSHQC
FULWLFDO LPSRUWDQFH RI WKH DYDLODELOLW\ RI VXIILFLHQW Q
DQG HQGHPLF ELUG VSHFLHVY W DOVR KLJKOLJKWV WKDW WKH
UHODWLYHO\ GLYHUVH DYLDQ FRPPXQLWLHYVY DV DEXQGDQFHV F
XUEDQ HQYLURQPHQWY &DWWHUDOO HW DO 1DWXUDO UF

JRUHVW DQG %LUG 6KDNHVSHDU 2SHQ 6DQFWXDU\ DQG SULYDWF

(@]
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I UDJPHQWHG KDELWDWY DFURVV WKH VWXG\ VLWH SURYLGLQJ

SURWHFW

BHOHFWHG WUHQGV RI FRPPRQ HQGHPLF QDWLYH DQG LQWURG

7KH HQOMIBIULRVWKHPDGHUD QRIYDVWKIDDRGROAVDHDEXQGDQW \
DEXQGDQFHV LQFUHDVHG VWHDGLO\ RYHU WKH HLJKW \HDU VW)
EHKLQG WKHVH LQFUHDVHY WKRXJK LW DSSHDUV WKDW VXLWDE
KDYH EH@HIQVWBWH®WLFXODU *UDKDP HW DO OLVNHOO\ 5
IURP SXEOLVKHG UHVHDUFK LQG L ROMEKQ W/XQMH VW LLVOK E RIQOM LQIX

DFURVV WKH VWXG\ VLWH RYHU WKH FRPLQJ \HDUV *UDKDP HW L

/LN NHUHHPLSKDJD QRY DWIHIQ@ DLF®IQDMO\ EHQHILW IURP SHYV
P\ UHVXOWV UHYHDO WKH LPSRUWDQFH Rl QDWXUDO KDELWDW
5XIIHOO 'LGKDP $EXQGDQFHV KDYH UHPDLQHG VWDEOH D
ODWDQJL ,VODQG EHWZHHQ DQG WKXV SRSXODWLRQV DS
SRVVLEOH WKDW WKH VXUYH\ PHWKRGRORJ\ LV IXMEXQ @/DEOHHV WR
ORQJHU VXUYH\ GXUDWLRQV VXFK DV WKRVH RI WKH 1HZ =HDOD
DFFXUDWH GHSLWWHRQWI,§BHHG RXWVLGH Rl WKH UHVHDUFK G

VXJIJHVW WKDW DEXQGDQFHYV PD\ EH LQFUHDVLQJ LQ WKH VWXG\

$SSURSULDWH QDWXUDO KDELWDW LV LP SRUWDROQM IIRID W B H
ZKLFK DSSHDU WR KDYH LQFUHDVHG EHWZHHQ DQG $ SRV
ZDV DOVR SUHVHQW EHWZHHQ DQG ,QFUHDVLQJ DEXQGD
VKLQLQJ RXANRRWVRFF\[DOXBKEXVDUH EURRG SDUDVLWHV RI WKH
+HDWKHU 5REHUWVRQ +RZHYHU VRPH UHVHDUFK VXJJHV
ZDUEOHUV DQG)RKRWB KHDEDWWL QEDDWLYHO\ LPSDFW JUH\ ZDUEO

*UDKDP HW DO ,QQHV HW DO

)DQWBHKIOS/LGXUD 1)XN@LG LYERAMDH G NRLGALIU DWPISHKX VKD BQ K WIK\H U

DEXQGDQFHV DW ORFDWLRQV ZLWK PRUH QDWXUDO IHDWXUHV D



H[SHULHQFHG VLJQLILFDQW GHFOLQHV EHWZHHQ DQG EXW
7KHVH GHFOLQHV PD\ EH D UHVSRQVH WR LQFUHDVLQJWIEXQGDQ
DQG ZKLWHKHDGV *UDKDP HW DO OLVNHOO\ 5HVHD
$FULGRWKHDHYUWVVUWH®\ GLVSRDFGXJULHD CCHGYPRBE QDWLYH FI
QHVWLQJ VSHFLHV WKXV WKH SUHVHQFH RI P\QDV PD\ QHJDWLY
IDQWDLOV *UDURFN HW DO 3UHGDWLRQ IURP PDPPDOLDQ

JHD HW DO *LOOLHV &ORXW ORUJDQ HW DO

6LOYHYRVYMAHURSVZOIDW MKOHOPRVW DEXQGDQW QDWLYH VSHF
W LV GLIILFXOW WR H[WUDSRODWH WKHLU DEXQGDQFH WUHQG\
DQG EXW VLJQLILFDQWO\ GHFOLQH EHWZHHQ DQG
VLQFH DQG UHDVRQV IRU WKH GHFOLQH DUH XQNQRZQ %UD
HQGHPLF ELUGYV IROORZLQJ WKH HUDGLFDWLRQ RU VXSSUHVVLR(
IRUHVW XQGHUJURZWK PD\ LQIOXHQFH VRPH RI WKHVH WUHQGYV
,QQHV HW DO $V VXFK WKH GHFOLQHV VHHQ EHWAHHQ
EHFRPH PRUH FRPPRQ 6LOYHUH\HV DUH DOVR FRPPRQ YLFWLPV

E\ SHW RZQHUV PD\ KHOS PLQLPLVH QHJDWLYH WUHQGV *LOOLH

3INHBRUSK\ULR PBQBQRID¥R P H IMPDPDER D R [ H R D GQ K IR K QWD
DEXQGDQFHV LQ PRGLILHG DUHDV ZLWK IHZHU QDWXUDO IHDWXU
NQRZQ KDELWDW SUHIHUHQFHV Rl ERWK VSHFLHV ZKLFK HVWD
ZLGHVSUHDG GHIRUHVWDWLRQ DQG WKH FUHDWLRQ RI RSHQ JUD
+HDWKHU B5REHUWVRQ +LJIJLQV HW DO 7KH DEXQGDQ
UHPDLQHG VWDEOH WKURXJKRXW WKLV UHVHDUFK ,W LV XQOL!
ZHOFRPH VZDOORZ DEXQGDQFHV WKRXJK FDWV GR SUH\ XSRQ
ORUJDQ HW DO 'HOFRPH VZDOORZV DOVR UHPDLQHG VWDE
EHWZHHQ DQG EXW SINHNR DEXQGDQFHV KDYH GHFOLQ

6LJQLILFDQW GHFOLQHV LQ SINHNR DEXQGDQFHV PD\ HPHUJH LQ

(o]
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7KH IRXU PRVW FRPPRQ LQWURGXBBGVWIHERPEHBDEREVH GV
7XUGXV PHUROD DQG VR U G SKKO PR YXS IRXU RI WKH WRS
DEXQGDQW VSHFLHV EHWZHHQ DQG $00 RI WKHVH VSHF
PRUH PDQPDGH IHDWXUHV DQG OHVV QDWXUDO IHDWXUHV 3R
%ODFNELUG DEXQGDQFH LQFUHDVHG DQG VRQJ WKUXVK DEXQGEL
WKUXVKHY KDYH OLNHO\ GHFUHDVHG VLQFH +RXVH VSDUURZ)\
SDWWHUQV DUH UHODWLYHO\ FRQVLVWHQW ZLWK GDWD IURP Wk

$QRWKHU LQWURGXFHG VSHFLHAMRHSWR R SIHOY KMEB RWEDWU E D U
DEXQGDQW VSHFLHV EHWZHHQWI EDMUE® U\ GRSPYWUHRPKH RQO\
FRQVLVWHQW VLJQLILFDQW LQFUHDVHV LQ DEXQGDQFH WKURXJ

EDUEDU\ GRYHVY DUH H[SHFWHG WR FRQWLQXH WR LQFUHDVH

W LV LPSRUWDQW WR FRQVLGHU WKDW WKHUH DUH PDQ\
HQYLURQPHQW IRRG ZHEV DQG EHKDYLRXUV $V WKH FRPPXQLW
LQFUHDVH LQ DEXQGDQFH DQG RWKHUV ZLOO OLNHO\ GHFUHDV}
PD\ VHHP FRQWUDGLFWRU\ LQ WKH ILJKW WR SURWHFW QDWLYH
Rl FRPPRQ QDWLYH DQG HQGHPLF VSHFLHY OLNH IDQWDLOV DQG
DEXQGDQFHV RI RWKHU HQGHPLF VSHFLHV RU WR RYHUDOO LP

OLVNHOO\ 3XEOLVKHG oiMGQHIU DR B U HE B/ XMK H VRO W R B IVF
HQGHPLF VSHFLHV ZKRVH DEXQGDQFHV ZLOO VLJQLILFDQWO\ L
LQWHQVLILHG SHVW PDQDJHPHQW ZLOO OLNHO\ IDFLOLWDWH LC
FRPPRQ VSHFLHV VXFK DV ZKLWHKHDGY DQG SRVVLEO\ EHOOELU

6SHFLHV VXAKDWRU-MNHULGLRQD ®DX BB SWHOWXLRDDODLWVHFRORQ

2YHUDOO P\ DQDO\VLV UHYHDOV HQFRXUDJLQJ GLVFRYHUL|
ELUG VSHFLHY RQ WKH :KDQJDSDU—RD 3HQLQVXOD DUH JHQHUD((
DEXQGDQFHV RI HQGHPLF VSHFLHVY DUH SDUWLFXODUO\ KHDOWK}

DFURVV WKH $XFNODQG DUHD 0\ UHVXOWY KLJKOLJKW WKDW

(@]
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HQYLURQPHQWDO UHVWRUDWLRQ WR PD[LPLVH FRQVHUYDWLRQ E

VRPH QDWLYH ELUGV LV FULWLFDO IRU KHDOWK\ XUEDQ ELUG FR

)XWXUH GLUHFWLRQV

7KH LQFUHDVLQJ QXPEHU RI DQQXDO VXUYH\V DQG YROXQV
JURZLQJ SXEOLF LQWHUHVW LQ WKH SURWHFWLRQ Rl QDWLYH D
3HQLQVXOD $QHFGRWDOO\ , KDYH DOVR UHFHLYHG SRVLWLYH I
DUH H[FLWHG WR HGXFDWH WKHPVHOYHV DQG EH LQYROYHG LQ
YHU\ HQFRXUDJLQJ ERWK LQ WHUPV RI IXWXUH UHVHDUFK DQG I}

IUHH XUEDQ HQYLURQPHQW

S3RVVLEOH IXUWKHU DQDO\VLV RI WKH FXUUHQW GDWD LQF
WDUJHW VSHFLHV WKRXJK WKH DEXQGDQFHV RI PDQ\ VSHFLHV I
SRZHU IRU TXDQWLWDWLYH DQDO\VLV $QDO\VLV RI LQGLYLGXDC
GHSWK GHWDLO RQ WKH ELUG FRPPXQLW\ DQG HFRV\VWHP KHDO

HDFK ORFDWLRQ

7R PRQLWRU WKH ORQJ WHUP WUHQGV RI ELUGV DFURVYV
LQGHILQLWHO\ DV SODQQHG 7KH ILUVW IRXU \HDUV RI GDWD
DQG ORFDWLRQV WR EH UHILQHG &RQWLQXHG XVH RI WKH EXU!
UHVXOWV DQG EHWWHU LQIRUPHG FRQFOXVLRQV WR EH GUDZQ L
FOHDUO\ LQGLFDWHG WKDW QDWLYH DQG HQGHPLF ELUG DEXQGD
KHDOWK\ IRU DQ XUEDQ HQYLURQPHQW 1DWLYH DQG HQGHPLF
SURYLGHG SHVW PDQDJHPHQW FRQWLQXHV WR H[SDQG DORQJVL
QDWLYH KDELWDWV DQG HQFRXUDJLQJ PRUH QDWLYH SODQWLC
FROQMXQFWLRQ ZLWK HIIHFWLYH SHVW PDQDJHPHQW ZLOO SRVLW

=HDODQGYTV QDWLYH DQG HQGHPLF ELUGV LQ XUEDQ HQYLURQPH

(@]}
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SHIHUHQFHYV
$QGHUVRQ 0  * *UH\ ZDUEOHU  B5HWULHYHG  -X

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHYV JUH\ ZDUEOHU

$QGUHZV - (XURSHDQ GLVFRYHU\ RI SODQWV DQG DQLP
SHWULHYHG -DQXDWSY MWRPBUD JRYW Q] HQ SKRWRJUDSK
$QJIXV ' - D (XURSHDQ JUHHQILQFK S5HWULHYHG

KWWS Z7ZZ QJELUGVRQOLQH RUJ Q] VSHFLHVY HXURSHDQ JUF

$QIXV ' - E <HOORZKDPPHU SHWULHYHG $.

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY \HOORZKDPPHU

$QIXV ' - $XVWUDOLDQ PDJSLH SHWULHYHG

KWWS 7Z7ZZ QJELUGVRQOLQH RUJ Q] VSHFLHV DXVWUDOLDQ |

$UPLWDJH , (XUDVLDQ EODFNELUG SHWULHYHG

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY HXUDVLDQ EODFNE

$WNLQVRQ , $ ( 6 S LBHDIGV RV WK HJ, WIMEX ¥ BIIRVOD @O RI WKH

5R\DO 6RFLHW\ RI 1HZ =HDODQG

$WNLQVRQ , $ ( ,QWURGXFHG PDPPDRAYRIQEDER&RQVHRY

$XFNODQG &RXOQFL®DQDJHPHQW E\ODZ 7XUH D$URKB DMQLDNL
&RXQFLO

$XFNODQG &RXQFLO D ' 2\0\ 5HVHUYH \RXU IHHGEDFN KDV

ODUFK KWREY RXUDXFEFNODQG DXEFNODQGFRXQFLO JRY!

UHVHUYH \RXU IHHGEDFN KDV PDGH D ZRUOG RI GLIITHUHQFH

$XFNODQG &RXQFLO E 1RUWK ,vODQG VDGGOHEDFEN ZHOFRF

IURP KWWSV RXUDXFEFNODQG DXFNODQGFRXQFLO JRYW Q

VDGGOHEDEN ZHOFRPHG EDFN

$XFNODQG &RXQMBXBDSD PR QJ— .XU $XFNODQG &RXQFLO

$XFNODQG &RXQFLO



$XFNODQG &RXG@RIRYLVLRQDO 'UDIW +LELVFXV DQG %D\V /RFDO 3
& ' $XFNODQG &RXQFLO
$XFNODQG &RXQFLO D ¢UHZD (VWXDU\ 3DWK 5HWUL

KWWSV 77Z7Z DXENODQGFRXQFLO JRYW Q] SDUNV UHFUHDWL

GHWDLO DVS["LWHP,'

$XFNODQG &RXQFLO E O6KDNHVSHDU 5HIJLRQDO 3DUN ,Q SS

$XFNODQG &RXQFLO F 6KDNHVSHDU 5HIJLRQDO 3DUN ZHOFR

IURKWWSYV RXUDXENODQG DXFNODQGFEFRXQFLO JRYW Q

UHJLRQDO SDUN ZHOFRPLQJ QHZ LQKDELWDQWYV

%DUQDJDXG - < %DUEDUR / 3DSDw|[ - 'HFRQFKDW 0 % UR

E\ ODQGVFDSH DQG ORFDO IRUHVW FRPSRVLWIRROIRQ\QDWL"

%ODFNEXUQ 7 0 &DVVH\ 3 'XQFDQ 5 3 (YDQV . / *DVWR
$YLDQ H[WLQFWLRQ DQG PDPPDOLDQ6EQMQRGXFWLRQV RQ R

%ODFNZHOO * 2 1HLOO ( %X]]JL ) &ODUNH ' 'HDWIORXH 7
FRPPXQLW\ FRPSRVLWLRQ DQG UHODWLYH DEXQGDQFH LQ
=HDOB@E&YHUVLW\ Rl 2WDJR =RRORJ\ '"HSDUWPHQW

%RPEDFL 6 3HMFKDU / ,QQHV - JHQFHG VDQFWXDULH
FRPPRQ DQG WKUHDWHQHG QDWL(RYSRBPQIE ELUGY LQ 1HZ :

%UDQGW $ ODF/HRG & +RZDUG 6 *RWPWH\R$ 1= 6BNGHQ(%LU
7H —KXD R QJ— 0DQX R WHWQBDNL :$¥RWHDURDQGFDUH 5HVHD

%URRPH . &R[ $ *ROGLQJ & &URPDUW\ 3 5DAM QDS L F DOFER
XVLQJ DHULDO EDLWLQJ &XUUHQW DJUHHGIGOINVQWI\SBEQFWHE
=HDODQG

%URZQ . ,QQHV - BKRUWHQ 5 (YLGHQFH WKDW SRVV)>

ELUGY DQG IPPORBDBV-RXUQDO RI WKH 2ZUQLWKRORJLFDO 6RFI

&DVWUR 6WLWFKELUG BWWULHIHGUGXEODOLAMRRII Q] V

rN s



&DWWHUDOO & 3 *UHHQ 5 - “-RQHV ' 1 2FFXUUHQF
VXEWURSEXDWUD@DQ :LOGOLIH 5HVHDUFK

&KDPEHUV 8LUGYV Rl 1HZ =HDODQGHGOREDBEZW\ INZGHDODQG $LU

&ODUNVRQ % .LUE\ & / (FRORJLFDO UHVWRUDWLRQ L
(FRORJLFDO ODQDJHPHQW B5HVWRUDWLRQ

&ORXW 0 1 'HQ\HU . -DPHV 5 ( OF)DGGHQ , * % U H
SLIHRGWLSKDJD QRYDHQHUHPORWLEBD WR FRQWURBZRI LQW!L
=HDODQG -RXUQDO RI (FRORJ\

&ORXW 0 1 *D]JH 3 (IITHEWV RI SODQW DWRDRUQ DRURVW L
$SSOLHG (FRORJ\

&RFENUHP - ) 7LPLQJ Rl VHDVRQDO EUHHGLQJ LQ ELUGV Z
ELUBH/SURGXFWLRQ )HUWLOLW\ DQG 'HYHORSPHQW

&ROERXUQH 5LZL $SWHU\[ VSS RQ RIIVKRUH 1HZ =HDODQC
WUDQVORFDWLRQV DQG LGHQWLILFHOIR@ JRVR QR Wi QUL P
&RQVHUYDWLRQ 5HVHDUFK DQG 'HYHORSPHQW 6HULHYV

&R[ % & ORRUH 3 /ID@&QRJIBRIUDSKY $Q (FRORJLFDO DQ
$SSURDAKG &KLFKHVWHU 8. :LOH\ %ODFNZHOO

&XPPLQJV * 1RUWK :HVW :LOGOLQN SXERDIDVIE/ DHMRIRD WLH/NRAOD |

&XQQLQJKDP 5 % J/LQGHQPD\HU ' % 1L[ + $ ILQGHQPD\
REVHUYHU KHWH U R JHQNMWA\DIOQ EQ U & XWIRKXMAVRI (FRORJ\

'DYLG $ /DWKDP 0 /DWKDP & 'DUEXUWRQ % 1RYHP
ZDOODELHV LQ PDLQCIDUDA KA zHPRODQG"

'DZVRQ ' % +RXVH VSDUURZ S5HWULHYHG $

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHV KRXVH VSDUURZ

'DZVRQ ' * %X00 3 & &ERXQWLQJIRPY26Y, & QRIXHJA BIODM®ILC

WKH 2UQLWKRORJLFDO 6RFLHW\ RI 1HZ =HDODQG



‘D\ 7

%LUG VSHFLHV FRPSRVLWLRQ DQG DEXQGDQFH LQ

+DPLOWRQ 1HIZZHIIO® QBEXUQDO RI WKH 2UQLWKRORJLFDO ¢

'"HFRQFKDW O

%URFNHUKRII ( * %DUEDUR / (ITHFWV RI

RQ WKH FRQVHUYDWLRQ YDOXH RI QDWLYH)BRQB VA RWR 6 RN E

DQG ODQDJHPB QWS

'"HSDUWPHQW

Rl &RQYHWIO WE&RRWMLWWFKXUFK 'HSDUWPHQW Rl &RC

'"HSDUWPHQW RI &RQVHUYDWLRQ 5HG YHQWHG EXOEXO
IURP KWWSV ZZZ GRF JRYW Q] QHZV PHGLD UHOHDVHYV L
HQGV

'"HSDUWPHQW RI &RQVHUYDWLRQ 3UHGDWRU IUHH $Q DI

,Q SS
'"HSDUWPHQW

KWWSV

"HOOLQJWRQ 'HSDUWPHQW RI &RQVHUYDWLRQ
RI &RQVHUYDWLRQ D %HOOELUG NRULPDN

Z727Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

RI &RQVHUYDWLRQ E &RQVHUYDWLRQ 'RJV 3UF

Z727Z GRF JRYW Q] RXU ZRUN FRQVHUYDWLRQ GRJ SL

'"HSDUWPHQW

KWWSV

Rl &RQVHUYDWLRQ F )DQWDLO S ZDNDZDN

Z2727Z GRF JRYW Q] QODWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

Rl 4RQVHUYDWLRQ G *UH\ ZDUEOHU ULURL

Z72Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

R &RQVHUYDWLRQ H .—N— SHWULH"

Z72Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

Rl &4RQVHUYDWLRQ I ORUHSRUN UXUX 5

Z727Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

RI §RQVHUYDWLRQ J ORYLQJ WRZDUGV SUHGLE

IURPKWWSYV ZZZ GRF JRYW Q] QDWXUH SHVWYV DQG WKl

WRZDUGY SUHGDWRU IUHH WR




'"HSDUWPHQW RI &RQVHUYDWLRQ K 1HZ =HDODQG SDUDNHH

KWWSV

Z727Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW RI &RQVHUYDWLRQ L 1HZ =HDODQG SLJHRQ

IURPNWSY 727Z7Z GRF JRYW Q] ODWXUH QDWLYH DQLPDOV

'"HSDUWPHQW RI &RQVHUYDWLRQ M 1HZ =HDODQG URELQ V

KWWSV

Z2727Z GRF JRYW Q] QODWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW RI &RQVHUYDWLRQ N 3DUDGLVH GXFN SIWDN

IURRPWWSY Z7Z77Z GRF JRYW Q] ODWXUH QDWLYH DQLPDOV ELL

'"HSDUWPHQW

KWWSV

R &RQVHUYDWLRQ o 3INHNR SHWULH

Z72Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

Rl &RQVHUYDWLRQ P 6DGGOHEDFN W HNH

Z727Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

RI &RQVHUYDWLRQ Q 6LOYHUH\H RU ZDJ[ H\H

Z72Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

RI &RQVHUYDWLRQ R 6SRWOHVV FUDNH SI

Z727Z GRF JRYW Q] QODWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

Rl &RQVHUYDWLRQ S 6WLWFKELUG KLKL

Z2727Z GRF JRYW Q] QODWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

Rl &RQVHUYDWLRQ T TRPWLW PLURPLUR

Z727Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'"HSDUWPHQW

KWWSV

R &RQVHUYDWLRQ U 71" SHWULHYH (

Z727Z GRF JRYW Q] QDWXUH QDWLYH DQLPDOV ELUGYV

'LDPRQG -

0

9HLWEFK 5 & ([ WLQFWLRQV DQG LQWURG?>

FDXVH DQGFHH®FMW "

'RZGLQJ -

'"UXPPRQG

 QWURGXFWLRQ WR HZ U6 PRDQB RRYBUQPHQW

0 $UPVWURQJ " 3 8VH RI GLVWDQFH VDPSC

LQ ELUG GHQVLWLHV LQ DIHRQEHB UM QG ORKUYDQFRYXBRORJ\



'XQFDQ 5 3 %ODFNEXUQ 7 0 &DVVH\ 3 )DFWRUV DIIH
VSUHDG RI LQWURGXFHG ELUGV LQ 1%IZRORIQCBNDG L @YD \R]RY!
=H D O 838G *HUPDQ\ 6SULQJHU

'XQVWDQ . 'HLU - 1HZ =HDODQGYTV SRSXODWLRQ SDVVH

IURRPWWSY Z7727Z VWDWYV JRYW Q] QHZV QHZ JHDODQGV SRSXC

H%LUG 1HZ =HDODQG %LUG $WODVKBHNWWLHMEGU G' RRFH PEN |
(OOLV ( & (FRORJ\ LQ DQ DRRWORURBROHIRFRE URBKK/H U H
JHD 1 /LQNODWHU : +DUWOH\ 6 5HVSRQVHV RI 1HZ =H

LQWURGXFH&RQWHPDODMWLRQ %LRORJ\
)O X[ - ( & &RPPRQ VWDUOLQJ SHWULHYHG

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY FRPPRQ VWDUOLQJ

JRUHVW DQG %LUG D +RZ WR IHHG QDWLYH ELUGV LQ \RXU

KWWSV 727Z7Z IRUHVWDQGELUG RUJ Q] UHVRXUFHV IHHGLQJ C

JRUHVW DQG %LUG E .DUDND &RYH +LELVEXV &RDVW

KWWSV 7277Z IRUHVWDQGELUG RUJ Q] SURMHFWY NDUDND FR

JRUHVW DQG %LUG F 1RUWK :HVW :LOGOLQN SHWU L

KWWSV 7277Z IRUHVWDQGELUG RUJ Q] SURMHFWY QRUWK ZH\

JRUHVW DQG %LUG G 3HVW IUHH +LELVFXV &RDVW !

KWWSYV 7277Z IRUHVWDQGELUG RUJ Q] SURMHFWY SHVW IUHH

JRUHVW DQG %LUG H SDURD UHIRUHVWDWLRQ SURMHFW

KWWSV 77Z7Z IRUHVWDQGELUG RUJ Q] SURMHFWY UDURD UHI

JRUHVW DQG %LUG S3HVW )UHH +LELVFXV &RDVW 5

KWWSV 727Z7Z IRUHVWDQGELUG RUJ Q] SURMHFWYV SHVW IUHH

JURVW 3 * + %DUEDU\ 'RYH SHWULHYHG

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHV EDUEDU\ GRYH

JURVW 3 * + 6SRWWHG GRYH SHWULHYHG

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY VSRWWHG GRYH

—_—
—_—
ot



*DOEUDLWK - $ (DVWHUQ URVHOOD S5HWULHYH

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHYVY HDVWHUQ URVHOO|

*DOEUDLWK - $ %HJJV - 5 -RQHV ' 1 6WDQOH\ 0 &
XUEDQ ELUG FRIBBXKQLWLHV

*DOEUDLWK - $ )JUDVHU ( $ &ORXW 0 1 +DXEHU 0 (
LQIOXHQFH WKH GHWHFWLRQ RODLWWUBIRGE X EBHELLHPR YW B 0 Q QUR
1HZ =HDODQG -RXUQDO RI =RRORJ\

*DOEUDLWK - $ -RQHV ' 1 %HJJV - 5 3DUU\ . 6WDQOH
GRPLQDWHG E\ D IHZ VSHBRQWDBGVLRG (FRORDOPQG (YROXV

*DOEUDLWK 0 &RRSHU + 7LULWLUL ODWDQJL DQ RYHU®
1HZ =HDODQG -RXUQDO RI (FRORJ\

*LOO % - % UHH G L Q 3HRJI\ WRKQHH DIIHD\WYDIN REXD DU 1R1Z U=GHIDAID R Q G
WKH %ULWLVK 2UQLWKRORJLVWY 8QLRQ

*LOO % - %LUG FRXQWYV LQ UHJHQHUDMW RS X8U EFDXQU QROUH RW
WKH 2UQLWKRORJLFDO 6RFLHW\ Rl 1HZ =HDODQG

*LOO % - %HOO % ' &KDPEHUV * . O0OHGZD\ ' * 3DOPD 5
+ &KHFNOLVW RI WKH ELUGV RI 1HZ =HDODQG 1RUIRON
5RVV '"HSHQGHQF\ BHGWDUWWDSD 3UHVV

*LOOLHV & &ORXW 0 7KH SUH\ Rl GRPHVWLEF FDWV )H«
&LW\ 1HZ =RXORQ®G RI =RRORJ\

*RRJOH (DUWK 3UR *RRJOH (DUWK 3UR 9HUVLRQ A

*UDKDP 0 9HLWFK ' $JXLODU * *DOEUDLWK 0 ORQL)\
RQ 7LULWLUL ODWDQJL ,VODQG +DXURNE =¥H®ONDEEZ =ROOQD
(FRORJ\

*UDURFN . 7LGHPDQQ & 5 :RRG - ILQGHQPD\HU ' %
(PSLULFDO HYLGHQFH IRU WKH L$¥FSIDGVR VRK HAREDY FORPINEVD IO\

ELUZR6 2QH



*UHHQH 7 (IIRUGHLIWUGY HVWLPDWHV RI DEVROXWH GHQVLW
VDPSOIHJOLQJWRQ 1HZ =HDODQG *RYHUQPHQW

*ULPP 1 % )DHWK 6 + *ROXELHZVNL 1 ( 5HGPDQ & / :X -
*OREDO FKDQJH DQG WBKH HHFRHORJI\ Rl FLWLHYV

*XLOG 'XGILHOG 0 $ KLVWRU\ Rl ILUH LQ WKH IRUHVV
3DUW SUH ODRUL DQG SUKE (RXNESBDQRLQRWHYVIAHYV

+DQZHOO - 3HVW )UHH +LELVFXV &RDVW 7LPHOLQH

KWWSV 77Z7Z IRUHVWDQGELUG RUJ Q] SURMHFWYV SHVW IUHH

+DUWOH\ / - JLYH PLQXWH EULHIG=FHDXODWQ\G L- @ XLUH@ D=CH R O DRRX

+DUWOH\ [/ - *UHHWDWGY LQFRPSOHWH FRXQW\ HZL2HD P D@GW |
*RYHUQPHQW

+HDWKHU % SREHOMHWRIQHOG JXLGH WR WKH FHG GV$RFNER GG
3HQJXLQ 5DQGRP +RXVH 1HZ =HDODQG

+LJJLQV 3 +DQGERRN RI $XVWUDOLDQ 1HZ =HDODQG $QWDUF
GROODUHDEG®XUQH 2[IRUG 8QLYHUVLW\ 3UHVYV

+LJILQV 3 - 'DYLHV #DQGERRN Rl $XVWUDOLDQ 1HZ =HDODQ
9ROXPH VQLSHYHWERAUBRQY[IRUG 8QLYHUVLW\ 3UHVYV

+LJILQV 3 - SHWHDQGERRN RI $XVWUDOLDQ 1HZ =HDODQG 9§

SDUGDORWHY WRONREBRNH QWK XMKHG/ 8QLYHUVLW\ 3UHVV

+LJIJLQV 3 - 3HWHU - 0 +®RTGERRN RI-$XVWUDOLDQ 1HZ =HD
%LUGV 9ROXPH ERDOWBERXWORH VMDRIWE BLYHUVLW\ 3UHV

+LJJLQV 3 - 3HWHU - 0 +PWEHRRN:RL$XVWUDOLDQ 1HZ =HD
%LUGV 9ROXPH  W\UD QW 08 RMUDFK HRYM WER FEDWWW VLW 3U

+LOO 6 +LO®ELFKDUG +HQU\ RI 5H'XRGIGWQRQ ,VODQG

+LOO 6 ' 3DZOH\ O ' O %LVKRS & $QQXDO YDUL

NDLSDWLNLI1BZXENHOD@® G -RXUQDO RI =RRORJ\



+ROGDZD\ 5 1 1HZ =HDODQG V SUH KXPHWD THCLODXQED- R RGAQL
RI (FRORJ\

+ROGDZD\ 5 1 ,QWURGXFHG SUHGDWRUV DQG WKH DYLID}
( ODFSKHH[WGEQFWLRQV LQ QHDU WLPH FDXWSV FRQWH[WYV
1HZ <RUN .OXZHU $FDGHPLF 30HQXP 3XEOLVKHUV

+RRVRQ 6 -DPLHVRQ , * 7KH GLVWULEXWLRQ DQG FXU

3KLOHVWXUQXVEDGXQFEFIOBDUWYXDWLRQ ,QWHUQDWLRQDO

+XQWHU . $ ELUG LQ WKH KDQG +XQRXQQD D RKIRZ BBGOF
BWXGLHYV
,QQHV - )LW]JHUDOG 1 %LQQ\ 5 %\URP $ 3HFK 5 :DWWYV

HFRVDQFWXDULHYV W\SHYV - BRX\WUWDWLCE RW MK 1D @8\ R ORWFRRFR.HW \ F

,QQHV - +D\ 5 )OX[ , %UDGILHOG 3 6SHHG + -DQVHQ 3
,VODQG RRRDBRDV FLQSIRSNOODPMARRYL E\ DG DS \RDRHLEDQD.
&RQVHUYDWLRQ

,QQHV - .HOO\ ' OF& 2YHUWRQ - *LOOLHV & 3UHGDW
1HZ =HDODQG HRHZH¥YMD BDW®EV-RXUQDO RI (FRORJ\

,8&1 66& *XLGHOLQHV IRU 5HLQWURGXFWLRQV DQG@MX3U &R
6ZLW]HUODQG ,8&1 6SHFLHV 6XUYLYDO &RPPLVVLRQ

_-RKQVRQ ' +3RLQW FRXQW RI ELUGYV :KEDOWDQUHI1ZH &6V WM ISP
$JULFXOWXUH

-RQHV & 1IRUEXU\ * +DELWDW XVH DV D SUHGLFWRU R
(ULQDFHXV H)XQURISD HBDEDIQE &RQVHUYDWLRQ %LRORJ\

-XOLDQ $:KDQJDSDUDRD QDWXUWD® OWHD ¥ MXIWYBIIH &RQVXOWLQ

.LQJ & ,PPLJUDQW NLOOHUV ,QWURGXFHG SUHGDWRUV DQG Wt
$XFNODQG 2[IRUG 8QLYHUVLW\ 3UHVYV

.LQJ & 0 7KH +DQGERRN Rl 1HZ =HDHDDQ®WOERROPH $XVWUDI

8QLYHUVLW\ 3UHVV



.LQJ & O 3RZHOO 5 % ODQDJLQJ DQ LQYDVLYH SUHGDW

D PRGHO RXVWROI HWRIXBAWDLRQV LQ 1HZ =%DRO QG YIDHH.RIQ V

.RVNLPLHV 3 %LUGYV DV D WRR®QQ@D B AV LURRPRIQ W D QHRRQ

IDQGHUV 7 - +LOO 6 ' /XGEURRN 0O 5 :HOOV 6 - %LVKF
DFURVYV $XFNODQGTV YREEDMIFOPREGH- BKVAD®HRI =RRORJ\

ILQGVH\ 7 ORUU&ROBLQV ILHOG JXLGH WRXEMDPABODRLG ZHDG!
+DUSHU&ROOLQV

ODORQH\ 5 ) OF/HDQ , * +LVWRULFDO DQG H[SHULPHQ
IUHH OLYLQJ 1HZ $ADPDQ G HRBEYQRXU

ODQDDNL :KHQXD /DQGFDUH 5HVHDUFK 1HZ =HDODQG *I

-DQXDU\ KWARPY JDUGHQELUGVXUYH\ ODQGFDUHUHVHDUF

ODQGHU & +D\ 5 3RZ OMR/@IDIREU L5YJ DQG PDQDJHPHQW RI NH
QRYDHVHHBDQGQDWRQ 'HSDUWPHQW Rl &RQVHUYDWLRQ
ODUFKDQW 6 +LJJEQQGERRN RI $XVWUDOLDQ 1HZ =HDODQG ¢
UDWLWHV WR GXFNV 3DUW %0 HXERXDPH DI IRHGLEQIQY WRV
ODUFKDQW 6 +LJJEQQGERRN RI $XVWUDOLDQ 1HZ =HDODQG ¢
UDSWRUV WRHOBRXUQH 2[IRUG 8QLYHUVLW\ 3UHVYV
OD\QHV * 0 %UHHGLQJ DJH DQG \0WBXRWXV BQRUBDROK SRS
,VODQG 1HZ$XMWODQGDQ -RXUQDO RI (FRORJ\

OF*ORQH 0 6 3RO\QHVLDQ GHIRUHVWDWLRQ LQ 1HZ =t
$UFKDHRORJ\ LQ 2FHDQLD

OF*ORQH 0 6 7KH 3RO\QHVLDQ VHWWOHPHQW RI 1HZ =HD(
ELRWLF BKZQHDODQG -RXUQDO RI (FRORJ\

OLVNHOO\ & 0 /HIDO SURWHFWLRQ RI 1HZ =HDODQG V LQ¢

UHYLHKKLQJD 5HFRUGV RI WKH OXVHXP RI 1HZ =HDODQG 7H



OLVNHOO\ & 0 &KDQJHV LQ WKH IRUHVW ELUG FRPPXQLW\
PDPPDO HUDGLFDWLRQV DQG HQGRP2F1,ELUYRSX WHDLQ WRIR GV
2UQLWKRORJLFDO 6RFLHW\ Rl 1HZ =HDODQG

OLVNHOO\ & 0 3RZOHVODQG 5 * &RQVHUYDWLRQ WUDQ

127251,6 -RXUQDO Rl WKH 2UQLWKRORJLFDO 6RFLHW\ RI

ORRQ * 7KH 5HHG ILHOG JXLGH WR 1HZ =HMLOUINH® EHD GV SXHKIO
5HHG %RRNYV

ORRQ / .QRZ \RXU 1HZ =HDGXEBOD@®GUGNZ +ROODQG 3XEOLVKFE

ORRUILHOG - & (G 7KH 3ULQWHG 0—RUL 'LFWLRQDU\ |
(GXFDWLRQ 1HZ =HDODQG

ORUJDQ 6 $ORYHPHQW DQG KXQWLQJ DFWLYLW\ RI KRXVH FDWV
‘HWODQG &KULVWFKXOBYXWHHZRIHEFOBQEH /LQFROQ 8QLYHL

ORUJDQ 6 $ +DQVHQ & 0 B5RVV - * +LFNOLQJ * - 2JLOYL
BUEDQ)RDWV FPRWXMHQW DQG SUHGDWLRQ DFWLYLW\ DVVRF
1HZ =HDADG® LIH 5HVHDUFK

ORUWLPHU - $ &ODUN $ FRPSDULVRQ RI ELUG FRXWLC
127251,6 -RXUQDO RI WKH 2UQLWKRORJLFDO 6RFLHW\ Rl 1HZ

ORUWLPHU 1 &DPSEHDOD@GLD 2XU &R Q¥XIFNO@\Y G HYHD @HBO |
3HQJXLQ *URXS 1HZ =HDODQG

OXUSK\ ( & 5XVVHOO - & %URRPH . * 5\DQ * - 'RZGLQJ
=HDODQGTV QDWLYH IDXQD D UHYLHZ RI WRROV EHLQJ G
SURJUDRXW QDO RI 2UQLWKRORJ\

1HZ =HDODQG %LUGV 2QOLQH 1HZ =HDODQG ELUGV RQOL

KWWS QJELUGVRQOLQH RUJ Q]

IRUWK :HVW :LOGOLQN SHWHMIWYBNG 728D UFKUWKZIUR® ZLO GC

1IRUWRQ ' $ 6SHFLHVY ,QYDVLRQV DQG WKH /LPLWV WR 5HV
(ISHULBOEHQFH
1= /IDQGFDUH 7MW DQLPDO FRQWURO JXLGHOLQHV IRU WKH $X

YAV



2 'RQQHOO & ) - +RDUH - 0 AXDQWLI\LQJ WKH EHQHILV
IRU IRUHVW ELUG SRSXODWLRQV LQ OHHZHBHODO® GRXH P S}
(FRORJ\

3DQXNX '"HYHORSPHQW $XFNODQG BWDQPRUH %D\ KRXVLQJ

KDELWDW B5HWULHYHGKWWBVFKZZZ SOBRNX FR Q] QHZV DQG

ED\ KRXVLQJ SURMHFW KHOSY GHOLYHU LPSURYHG QDWXUD(

BSDQXNX '"'HYHORSPHQW $XFNODQG I1DWLYH ELUGOLIH UHWX!

IURPVWSY ZZZ SDQXNX FR Q] QHZV DQG EORJV QDWLYH

3DUNHU -$Q DQDO\VLV RI XUEDQ HFRORJLFDO NQRZOHGJH DQ!
=HDOD@&LURQPHQWDO 6WXGLHYV O9LFWRULD 8QLYHUVLW\ R

3DUNHV - OXUSK\ ( ODQDJHPHQW RI LQWHRGKPIO® @® P F
-RXUQDO RI =RRORJ\

3DUNHV - 3  %\URP $ ( (GJH . $ (UDGLFDWLQJ PDFP

UHVHUYHV ZKDWHEZV=-OBOW QCR-BRUQDO RI (FRORJ\

3HGHQ 5 S5DEELWYV S5HWULUMHNYWGEV -DQXDWHDUDIURPW Q] HQ
SHWHU 6QHOO <RXWK 9LOODJH SHWHU 6QHOO <RXWK 9L

KWWSV 7Zzz7Z SV\Y RUJ Q]

3ROODFN / 2QGUDVHN 1 5 &DOLVL 5 SUEDQ KHDOWK
ELRPRQLW RXWUQHWWRRELRRORJ\
B3UHGDWRU )UHH 'XQHGLQ 6XUYH\ UHVXOWV VXPPDU\

KWWSYVY 7Z77Z SUHGDWRUIUHHGXQHGLQ RUJ QHZV VXU

3UHGDWRU )UHH :HOOLQJWRQ RI :HOOLQJWRQLDQV VXSS

$SULO KWRBY 7Z7Z7Z S1Z RUJ Q] QHZYV RI ZHOOLQJWRGC

IJUHH ZHOOLQJWRQ

5DOSK - & G5DOSK & 3 IRQJ | |/ 7RZDUGY WKH UHHVWLE
RI QDWLYH DQG QRQ QDWLYH ODQGELUG VSHFLHV LQ UHVSR
%D\ RI ,VODQGV 1RZ25HBOREGQDO Rl WKH 2UQLWKRORJLF

=HDODQG

[
—_
—_



5DVEDQG : ,PDJH- 9HUVLRQ E 86$ 1DWLRQDO ,QVWLW

5DVWDQGHK $ %URZQ ' . 3HGHUVHQ =DUL 0 6LWH VH
IRU VDIHJXDUGLQJ LQGLJHQRXV ELRGLYHUBGUWED Q J)RIWHNAMW UQ

B8UEDQ *UHHQLQJ

5LPPHU $ %1lWG sMDORGQG *HRJUDSKLF

S5REHUWVRQ & - 5 +\Y|QHQ 3 )UDVHWBWODV RIBEENDBUGL &V 5L
1HZ =HDODQG :HOOLQJWRQ 1HZ =HDODQG 7KH 2UQLWKR
=HDODQG

5REHUWVRQ + $ %DLUG . 'RZGLQJ - ( (OOLRW * 3 +LWF
7D\ORU * $&RQVHUYDWLRQ VWDW X VHO OLHYI WHRINO 3@ & CHLMKG.\
'HSDUWPHQW RI &RQVHUYDWLRQ

5RELQVRQ 5 $ *UHHQ 5 ( %DLOOLH 6 5 3HDFK : - 7KF
PHFKDQLVPV RI WKH SRSXODW LRXQ G XV CSIKQ i) 2R BIRYRE W@ Q J W F

RI $QLPDO (FRORJ\

5R\DO 7 $ & .LRUH 3DFLILF UDW SHWULHYHG
KWWSV WHDUD JRYW Q] HQ SKRWRJUDSK NLRUH SDFLIL
S6WXGLR 7HDP S6WXGLR ,QWHJUDWHG 'HYHORSPHQW IF

KWWS Z7Z7Z UVWXGLR FRP

5XIIHOO - 'LGKDP 5 . &RQVHUYLQJ ELRGLYHUVLW)\ LQ
GRHV IRUHVW FRYHU RU SHVW FRQWUR® KB M¥B @D DUEH DRXHI Bl
(FRORJ\

5XIITHOO - ,QQHV - %LVKRS & /DQGHUV 7 .KLQ - 'LGKDF
GDWD WR LQIRUP WKH ORFDWLRQ DQG LQWHQVILRORIJLEYOV
&RQVHUYDWLRQ

5XVVHOO - & %URRPH . * JLIW\ \HDUV Rl URGHQW HU
GHFDGH RI DZBABBYDQG -RXUQDO RI (FRORJ\

5XVVHOO - & ,QQHV - * %URZQ 3 + %\URP $ (

&RQVHUYDW YRR & RXHQF B\

~

s



6DOD 2 ( 6WXDUW &KDSLQ ,,, ) $SUPHVWR - - %HUORZ ( %
*OREDO ELRGLYHUVLW\ VEARRBDQ@ERY IRU WKH \HDU
6HDEURRN 'DYLVRQ 0 1 + %WURZQ TXDLO SHWULH

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY EURZQ TXDLO

6HDWRQ 5 +\GH 1 ORUHSRUN SHWULHYHG -

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY PRUHSRUN

6PLWK $ 1 + ‘HVWEURRNH , 0 &KDQJHV LQ ELUG FR
127251,6 7KH 2UQLWKRORJLFDO 6RFLHW\ Rl 1HZ =HDODQG

6PLWK ' + 9 :LOVRQ ' - OROOHU + OXUSK\ ( & 8V
SUHGDWLRQ E\ LQWURGXFHG SUHGDWRUV LGEDEHIORQ®O
-RXUQDO RI =RRORJ\

6266, D %LUGV S5HWULHYXMWGNSODDEK VRVMWIRRUJ Q] ZLOGOLIF

6266, E (FRV\VWHPV S5HWULHYHG ODUFK

KWWS 7Zz7zzZ VRVVL RUJ Q] ZLOGOLIH HFRV\VWHPYV

6266, F 7KH IHQFH S5HWULHKW®S ZZUZDWUEKVIURBJ Q] WKH V

IHQFH

6266, G SHSODQWLQJ SHWULHYHGVWSVDQZAYUVRV VL IRRP

VDQFWXDU\ UHSODQWLQJ

6266, H 7KH VDQFWXDU\ 5HWKWHYHGZ Z@DWHKY L RUWR®] WKH

6266, KLWHKHDGV DUULYH S5 HWUWSHYHGEZ 9BUYUFK RUJIQREK

DUULYH

6266, ORUH URELQV S5HWULKWHG BRYFMKRVVLIEBERP Q] PRUH

6266, SRELQV XSGDWH S5HWULWWIG ZZO0DVRKVL RIWRB] URE

6WDUOLQJ :LQGKRI $ ODVVDUR ©0 %ULVNLH - 9 "LIlIH

FROQOWURO RQ QHVW VXFFHVV RI QDWLYHWLR® L Q WDNRIERX{PFHG

6WDWV 1= &HQVXVY SODFH VXPPDULHV 5HWULHYF

KWWS 7Z7ZZ VWDWYV JRYW Q]

7 7



BWHYHQV +1DWLYH %LUGV LQ )RRHWRUSRIP QRQMRVRSK\ 7KH 8¢
$XFNODQG

BWLGROSK 5 + ° JHUDO EDIPEFDREH1,6RRNVQRQOOBVWHKHVRRQL
6RFLHW\ Rl 1HZ =HDODQG

BWLUQHPDQQ 5 (DUO\ I0OHGJL K LISQ GWKUD 18RDE-HTQRY/@G | D Q

6XOOLYDQ - - OHXUN & :KDOH\ . - 6LPFRFN 5 SHVYV
$XFNODQG XUEDQ VRLOV LVRODWLRQ DQG ZHHEBY DV LPC
=HDODQG -RXUQDO RI (FRORJ\

6XO00LYDQ - - 7LPPLQV 6 O :LOOLDPV 3 % ORYHPHQW
IRUHVWY IURP JDUGHQV LQHZRUNDKOHOUIG I-HRXERADODRIGFRORJN

7TDERUVN\ O .LZLV DQG GRJ SUHGDWLRQ 2ENV/REBYBWLRQYV
-RXUQDO RI WKH 2UQLWKRORJLFDO 6RFLHW\ RI 1HZ =HDODQ

7D\ORU 5 6PLWKKH 6WDWH RI 1HZ =HDODQ GHW GILYIWRQ P HI

SXEOLFDWLRQV SHWUMNWENKMG ZZIJURPH JRYW Q] SXEOLFDWLE

UHSRUWLQJ VWDWH QHZ JHDODQG ( V HOYLURQPHQW

7D\ORU 5 + K D WD@WPX W VI IDRIUGH/E X W L R Q 1LH)Z 1-H¥D OII@GD Q
-RXUQDO RI =RRORJ\
7H 3DSD &ROOHFWLRQV 2QOLQH ,QWURGXFHG PDPPDOV

KWWSV FROOHFWLRQV WHSDSD JRYW Q] WRSLF

7HPSOH 6 $ 'LHQV - $ %LUG SRSXODWLRQV DQG HQYL
LQGLFBRMHRWIMDQ %LUGV

7KRPDV 2 $ QDWXUDOLVW V JXLGH WR WHKH =HIDIGEDQ B | 1RIZ Q= PhBi
3XEOLVKLQJ

7LPHDQGGDWH FRP 3DVW :HDWKHU LQ $XFNODQG 5H\

KWWSV 7277Z WLPHDQGGDWH FRP ZHDWKHU QHZ |JHDODQG DX

7LULWLUL ODWDQJL 2SHQ 6DQFWXDU\ D 0\QD SHWU

KWWS 7Z7zZ WLULWLULPDWDQJL RUJ Q] P\QD

iid



7LULWLUL ODWDQJL 2SHQ 6DQFWXDU\ E 1RUWK ,vODQG

KWWS 7Zz7zZ WLULWLULPDWDQJL RUJ Q] NDND

7LULWLUL ODWDQJL 2SHQ G6DQFWXDU\ F 6SRWWHG GRY

KWWS 77Z WLULWLULPDWDQJL RUJ Q] VSRWWHGGRYH

7TRPSNLQV ' O 7KH UHVHDUFK VWUDWH3U RFWH BG ISQQHG R WWR

S9HUWHEUDWH 3UHVV &RQIHUHQFH

7XUERWW ( * 7KH LQWHUDFWLRQ Rl QDWILWHE BQBTODIMEUR

(FRORJLFDO 6RFLHW\

OHQWXVN\ FRP IHQWXVN\ S5HWUKWWSE Z-DQQXDBOWXVNNURA

O ZLQG P W

‘DWROD * 7KH GLVFRYHU\ Rl 1HZ9RODODQGHZELWUBY =HDODQG $!|
'LONLQVRQ 3 >$UHD DQG WUDS FRGHY DQG LQVWDOO GDW
:LOOLDPYV 0 - 0DOODUG SHWULHYHG $ X

KWWS QJELUGVRQOLQH RUJ Q] VSHFLHVY PDOODUG

:LOOLDPV 3 $ 7KH GROGXRI ENMENBEGUIGYYDVLRQHD 1HZ =+
=HDODQG -RXUQDO RI (FRORJ\

:LOVRQ 1 OF,QW\UH 0 %ODVFKNH 3 O0OXHOOQHU 3 ODQVRRU
SXEOLF KHDOWK EHQHILWY IURP HUDGLFDWLQJ UDWV LQ 1
DJHQ®&RXUQDO Rl WKH 5R\DO 6RFLHW\ Rl 1HZ =HDODQG

'RRGOH\ . 6SXU ZLQJHG SORYHU SHWULHYHG

KWWS QJIELUGVRQOLQH RUJ Q] VSHFLHV VSXU ZLQJHG SORY

=HDODQGLD $ ZRUOG ILUVW VDQFWXDU\ SHWULHY

KWWSV 7Z7ZZ YLVLW]HDODQGLD FRP $ERXW +LVWRU\ $ :RUOG

_
—_
=1}



$SSHQGL]

6WXG\ VLWH DQG VXUYH\ ORFDWLRQV

7KLY DSSHQGL[ SURYLGHVY D GHVFULSWLRQ RI WKH ORFDWLR
6 XUYH\ VWDWLRQ SRVLWLRQ PD\ KDYH GHYLDWHG EHWZHHQ \HDU
RI REYLRXY ODQGPDUNYVY RU WR PDNH VWDWLRQV HDVLHU IRU Y|
UHPDLQHG ZLWKLQ P RI WKHLU RULJLQDO SRVLWLRQ DUH UHS!

KDYH PRYHG ! P DUH LGHQWLILHG

7KH YHJHWDWLRQ GHVFULEHG SULPDULO\ LQFOXGHV WKH 10
HDFK ORFDWLRQ 3HVW PDQDJHPHQW E\ 6KDNHVSHDU 2SHQ 6DQF
LV XS WR GDWH DV RI ODUFK 3HVW PDQDJHPHQW E\ +LELVFX)\
1IRYHPEHU 7KH SRVLWLRQ Rl WUDSV DQG EDLW VWDWLRQV Z
GHSLFWHG WUDSV DQG EDLW VWDWLRQV VKRXOG SULPDULO\ El
PDQDJHPHQW DW HDFK ORFDWLRQ .QRZQ LQVWDQFHV ZKHUH St
LQFOXGHG WKRXJK WKLV VKRXOG EH DVVXPHG IRU DOO ORFDW

LQFOXGLQJ DURXQG EDFN\DUG WUDSV LV QRW LQFOXGHG +L

.QRZQ FKDQJHV WR ODQG XVH LV GHVFULEHG ,Q UHIHUHQFH
&RXQFLO D DV 3WKH RZQHU LV DEOH WR REWDLQ DQ LPPHGL

QRW VSHFLILFDOO\ PHQWLRQHG LW VKRXOG EH DVVXPHG WKDW

obED ZKHQXD LV GHILQHG DV SWHUULWRULDO ULJKWV SRZ
WHUULWRU\ MXULVGLFWLRQ RYHU ODQG RU WHUULWRU\ SRZHL
ODQG 7KH WULEH V KLVWRU\ DQG OHJHQGYV DUH EDVHG LQ WKH

ODQG SURYLGHVY WKH VXVWHQDQFH IRU WKH SHRSOH DQG WR SU



JLIXUH DS RI WKH :KDQJDSDU—RD 3HQLQVXOD VKRZLQJ WKH
DOSKDEHWLFDO RUGHU LOBBEKIGHBTSYBENRGR IdDU NESHWMHHUW Hb6 D\
6WRUPZDWHRUREZQE :DON' PBPHONMBHN HBIWHK +RSSHILBRDXKHQ :DON
JHUU\ 5RDG 5HDAHWRZD\ 5H\LIOWVKH QQD Q *XKVY HIDWHE R X U D U GYOHH \
S5HVHUYREEV 5RDGDND &BYNQD 3ODFHODHMHWYIDDMWDNDWLD *ODGFH
2NRURPDL 2AAIRRURPDL 9LHZY UHHAH UYNMHV LGBIFIULF H3 BB WEHH 6QHOO
9LOODIBURD %XMK%HDFK 5HFUHDWMLYRHUX®D 8 HPRHHIUMHBGDOH .LQJVZ
6WDQPRUH %BXQDBBXNQ S5SHVWHBYHD OOHDWWIOYLHZV :KHDVHDS® U —RD

*ROlI &aRXBVWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP



$PRULQR 3DUN * VXUYH\HG WR
/IRFDWHG RQ WKH VRXWKHUQ VLGH RI WKH ¢UHZD (VWXDU\

UHVHUYH RI VLIQLILFDQW FXOWXUDO PDQD ZKHQXD $XFNODQG
YHIHWDWLRQ LV PLQLPDO DQG WKH VXUURXQGLQJ WHUUHVWL
&XPPLQJV 7KH HVWXDU\ YHIHWBRDMWRR  RIDRONCS ¥V DVORMWP B D § KURS
&XPPLQJV 7KH RULIJLQDO VWDWLRQ PRQLWRUHG WR

QHDU VF BRAXWHKWMEMAIS RVLGHURQ G [PHFRDVD SWWW WISV 7KH ILYH VW
PRQLWRUHG IURP DUH DGMDFHQW WKH 7H $UD 7DKXQD ¢UHZ
ZDONLQJ SDWK WKDW LV RIWHQ EXV\ $XFNODQG &RXQFLO E

FROQOWURO LQ JUDVVHG DUHDV EXW PXVW EH OHDVKHG DORQJ WKl
PDQDIJHPHQW EHJDQ RQ WKH VRXWK ZHVW VLGH RI WKH HVWXDL

DQG WR WKH HDVW RI WKH EULGJH LQ 6HSWHPEHU :LONL

JLIXUH DS RI $PRULQR 3DUN LQFOXGLQJ WKH VXUYH\ VWDWL

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (



SUFKHUTV %ORFN = VXUYH\HG WR
S$UFKHUYfV %ORFN LV D KD VHFWLRQ RI SXEOLFO\ RZQHG U

5LYHU DQG :KDQJDSDU—RD 5RDG )RUHVW DQG %LUG G -XOLI
PRYHG VPDOO GLVWDQFHY EXW DOO KDYH UHPDLQHG ZLWKLQ W
ORFDWHG DORQJ D WUDFN ZLWKLQ WKBERGHRF QDS \VNM K XNZBVBHRIP ¢
'DFU\FDUSXV G D FUNGRDRE IGHHWY XV P DRNREXDIBDD H UL ANRATKHDL

6RSKRUD NBXUDWKLY DXWWHBIAHIMIYV L@ULUIYQREXPRHG BDEHRFDUSL
&XSUHVVXV PDFRBRAEDWSIDQG %LUG G -XOLDQ 7TKH HFROF
KLJK DORQJ WKH HVWXDU\ DQG UHGXFHV WR PRGHUDWH TXDOLW
REVFXUHG E\ IRUHVW WKH :HLWL 5LYHU DQG PDQJURYHV DUH YL’
DUHD RQ WKH SURSHUW\ LV XVHG IRU KRUVH ULGLQJ )RUHVW D

LOQVWDOOHG LQ 1RYHPEHU ZLWK HITRUWYVY LOQWHQVLILHG RYH!

JLIXUH DS RI $UFKHUfV %ORFN LQFOXGLQJ WKH VXUYH\ VWD\

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (



$UNOHV %D\ 5HVHUYH =+ VXUYH\HG WR
$UNOHV %D\ 5HVHUYH LV D PRZQ JUDVV UHVHUYH WKDW ER!

IRUHVW RI PRGHUDWH WR KLJK TXDOLW\ -XG@KXWXNDZD 1BIWLLYH
NRKHNRKR[\OXP VSHFRWERBKOSDORYVW\O PV-KIHILGEDW XV FKDWKDPL
NDZDNPDFURSLSHU HI©BONKPV WIR®S INFDWFLP iU REXIVIVD ‘HHGV
LQFOXGH VSHFLHS$JRIS D QIVSOQVOKOD 7KH VLQJOH VWDWLRQ

WR DQG DJDLQ LQ 3HVW PDQDJHPHQW LQ WKH UHVH

I1RYHPEHU :LONLQVRQ

JLIXUH DS RI $UNOHV %D\ 5 HVHUYH LQFOXGLQJ WKH VXUYH\ V\

6DWHOOLWH LPDJH WDNHQ -X0\ DGDSWHG IURP *RRJOH (DI



$UNOHV %D\ 6WRUPZDWHU 3RQG + VXUYH\HG WR
6WDWLRQ RQH LV DW WKH QRUWKHUQ HQG RI WKIWDMUU\ 5R

PRZQ UHVHUYH XVHG IRU LQIRUPDO UHFUHDWLRQ DQG SOD\ $XI
XQGHU FRQWURO RII OHDVK LQ WKLV UHVHUYH ZKHQ WKH SOD\J
6WDWLRQV WZR WR IRXU DUH DORQJ WKH VRXWKHUQ VLGH RI

FRPSULVHVY QDWLYH N—OQXMDOQW BDXRBWRCERDWRXD G HOIDEMNKD QJH

*HQLRVWRPD OLDXQWWNHIRRQEXBLQHYVY -XOLDQ 6WDWLRQ IL
5HVHUYH DPDLQRNDLQHG JUDVV UHVHUYH WKDW OLQNV $UNOHYV
ZDONLQJ SDWK $XFNODQG &RXQFLO E 7KH WZR WUDSV DUR

I1RYHPEHU :LONLQVRQ

JLIXUH DS RI $UNOHV %D\ 6WRUPZDWHU 3RQG LQFOXGLQJ WKI

PDQDIJHPHQW O6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG

el

—_



%URZQV :DON 5HVHUYH * VXUYH\HG WR
%YURZQV :DON 5HVHUYHDMWVIEIPRZQ MHVHUYH WKDW DFWYV DV I

%URZQ 6WUHHW DQG 7LQGDOOV %D\ 5RDG $XFNODQG &RXQFL
GRZQZDUGV WR WKH QRUWK ZHVW 7KH VLQJOH VWDWLRQ ZDV V
'RJV DUH SHUPLWWHG XQGHU FRQWURO RII OHDVK $XFNODQG &

ZHUH LQVWDOOHG LQ WKH UHVHUYH DQG WKH VXUURXQGLQJ DUF

JLIXUH DS RI %YURZQV :DON 5HVHUYH LQFOXGLQJ WKH VXUYH\ V

6DWHOOLWH LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (DI

el
el



' 2\0\ 5HVHUYH = VXUYH\HG WR
'§2\0O\ 5 HVHUYH LV D P HORQJDWHG JUDVV PRZQ UHVHUYH

D SOD\JURXQG 6WDWLRQV WZR DQG IRXU ZHUH VXUYH\HG W R
YHIJHWDWLRQ LQBRKGRVXRMAZMBQAE KD UD ZKDWBO LD VIRIODXNXU L

'HYHORSPHQW $XFNODQG ‘HWODQG UHVWRUDWLRQ EHJDQ |
QDWXUDO VWUHDP WR LPSURYH GUDLQDJH DQG WKH SODQWLQJ
SUHYHQW VRLO HURVLRQ $XFNODQG &RXQFLO D 3DQXNX
0D Q G D&LVQU XV U HWQIGF BUX®H RWWIHHY ZHUH DOVR SODQWHG $XFNC
3ULRU WR UHVWRUDWLRQ WKH UHVHUYH ZDV HFRORJLFDOO\ SF
IUHVKZDWHU PDULQH VSHFLHV DQG QDWXUDO ILOWUDWLRQ SUR
3DQXNX 'HYHORSPHQW $XFNODQG 'RJV DUH SHUPLWWHG X

D 3HVW PDQDJHPHQW EHJDQ LQ 2FWREHU 'LONLQVRC

JLIXUH DS RI '12\0O\ 5 HVHUYH LQFOXGLQJ WKH VXUYH\ VWDWL

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (



(GLWK +RSSHU 3DUN = VXUYH\HG WR
(GLWK +RSSHU 3DUNUHVHWYH WWRDW DFWV DV D UHFUHDWLH

ZDONLQJ FRQQHFWLRQ EHWZHHQ QHLJKERXULQJ UHVLGHQWLDO
VXUYH\ VWDWLRQV ERUGHU D PRZQ JUDVV ILHOG WKH +LELVFX!
7HQQLV &0OXE ERWK FOXEV DUH RXWGRRUV 7KHUH LV DQ RSHQ
SDUN EHWZHHQ VWDWLRQV WZR WR IRXU DQG DORQJ WKH VRXW]

E 6WDWLRQ ILYH LV ORFDWHG VRXWK R #OMUF X § KBS MO PGS D |
&RXQFLO E 'RJV DUH SHUPLWWHG XQGHU FRQWURO RII OHD\

D 7KHUH LV QR NQRZQ SHVW PDQDJHPHQW

JLIXUH 8DS RI (GLWK +RSSHU 5HVHUYH LQFOXGLQJ WKH VXUYH\ V

DGDSWHG IURP *RRJOH (DUWK 3UR



J)DLUKDYHQ :DON = VXUYH\HG WR
7KH VWDWLRQV DW )DLUKDYHQ :DO N AIKHBEORW K WBLGD LG ID LAR

PDQJURYH DQG WUHH IHUQ IRUHVW $XFNODQG &RXQFLO E -X
SDPSDV @RDWWGHULD-XBODMERDQD $OWKRXJK FRQVLGHUHG DV OF
TXDOLW\ LQ FRQGLWLRQV KDYH LPSURXWGNDZ® \§KH PID QRUF
QRZ RI VLIJQLILFDQW QDWXUDO YDOXH $XFNODQG &RXQFLO

ZLWKLQ WKH IRUHVW DORQJ D UXJJHG ZDONLQJ WUDFN WKDW UX

WKH HGJH RI DQ RYHUJURZQ FOHDULQJ -XOLDQ QRWHV WKE
GXULQJ YHIJHWDWLRQ VXUYH\V LQ 7KH OLYH FDJH WUDSV D¢
LQVWDOOHG LQ ODUFK ‘:LONLQVRQ 3HVW PDQDJHPHQW
BHSWHPEHU ':LONLQVRQ

J)LIXUH ®DS RI )DLUKDYHQ :DON LQFOXGLQJ WKH VXUYH\ VWDW

6DWHOOLWH LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (DI

el

=1



JHUU\ 5RDG 5HVHUYH = VXUYH\HG WR
JHUU\ 5RDG 5HVHUYH LV D VWHHGBVYRRZIKQ IDFYRUYH ERUGHU

5LYHU PRXWK DQG .DUHSLUR %D\ $XFNODQG &RXQFLO E W
VRXWKHUQ VLGH RI WKH SHQLQVXOD DQG LV XVHG IRU LQIRUPD(
5LYHU 5RDG DQG WKH :HLWL 5LYHU $XFNODQG &RXQFLO E
VXUYH\HG IURP W R DQG DJDLQ LQ 7KH QDUURZ FRDV!
UHVHUYH LV RI PRGHUDWH WR KLJKAX\WUBNZ [N QFHIR@Q \QLDANWLY R |
VKUXEV OLNH KDUDNXHNHDRIQ G WENMHD QGLYRMQFL O E -XOLDQ
SDPSDV JUDVV LV DOVR SUHVHQW 'RJV DUH SHUPLWWHG XQGH
D 3HVW PDQDJHPHQW EHJDQ LQ WKH VXUURXQGLQJ VWUHHMW

LWVHOI IURP 6HSWHPEHU :LONLQVRQ

JLIXUH $0DS RI )HUU\ 5RDG 5HVHUYH LQFOXGLQJ WKH VXUYH\ VW

6DWHOOLWH LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (DI



*DUURZD\ 5SHVHUYH = VXUYH\HG WR
*DUURZD\ 5HVHUYH DOVR NQRZQ DV 6KX\WAWBUYR UWKK %HMH X

LQIRUPDO UHFUHDWLRQ DQG DV D ZDONLQJ OLQN EHWZHHQ 6KX
&RXQFLO E 7KH VLQJOH VWDWLRQ ZDV VXUYH\HG IURP W
WKH ZHVW RI WKH VXUYH\ VWDWLRQ LV D PR G H/UHSWHR VISHIDRLX\P\ \
VFRSDUR®B N—QXND IRUHVW ZLWK P—KRH EHQHDWK $XFNODQG
YHIJHWDWLRQ L@QFDXAHYEPISERIOGD YOWVRYMRQLDAGSDUXP OLO\
=DQWHGHVFKLD-RABWKQRSLFD'RJV DUH SHUPLWWHG XQGHU FRQ
$XFNODQG &RXQFLO D %DLW DQG WUDS VWDWLRQV

"LONLQVRQ

JLIXUH $0DS RI *DUURZD\ 5HVHUYH LQFOXGLQJ WKH VXUYH\ VWD

6DWHOOLWH LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (DI



*LOVKHQQDQ 5HVHUYH = VXUYH\HG WR
*LOVKHQQDQ 5SHVHUYBVYY PRZQ PHFUHDWLRQDO UHVHUYH Wi

YLD SDWKzZD\ EHWZHHQ WKH QHLJKERXULQJ UHVLGHQWLDO VWUl
VSDFH DQG DQ DUHD IRU LQIRUPDO UHFUHDWLRQ $XFNODQG &R?
ZKLFK IDOOV ZLWKLQ WKH P UDGLXV RI WKH VLQJOH VWDWLRQ
LQ 'RJV DUH SHUPLWWHG XQGHU FRQWURO RIIl OHDVK LQ WE

7TKHUH LV QR NQRZQ DFWLYH SHVW PDQDJHPHQW LQ WKH DUHD

JLIXUH $0DS RI *LOVKHQQDQ 5HVHUYH LQFOXGLQJ WKH VXUYH\ V

DGDSWHG IURP *RRJOH (DUWK 3UR

el

(@}



*XOl +DUERXU '"ULYH = VXUYH\HG WR
*XOlI +DUERXU 'ULYH LV D WZR ODQH URDG WKDW UXQV EHW

*XOl +DUERXU &RXQWU\ &O0XE 7KH JROI FOXE IDOOV ZLWKLQ WL
%LUG G $00 ILYH VWDWLRQV UXQ DORQJ WKH URDG XQGH
ZHWODQG ODNH DQG PDLQWDLQHG JUDVV DW WKH FRXUVH 6WL
7KH FRQVWUXFWHG ODNH LV Rl ORZ WR PRGHUDWH HFRORJLFDO
6FKRHQRSOHFWXV WPEBNXNDHP R RRIDENON QHHYR GWKDLUDINHNH - DV
DV D VPDOO DP RO HRX WRSREHXY Q 7KH WUHHV DURXQG WK
VSDFH DUH WKRXJKW WR SURYLGH DQ LPSRUWDQW VWHSSLQJ

6KDNHVSHDU 2SHQ 6DQFWXDU\ DQG ODWDNDWLD *ODGH &XPPLQ.

1RYHPEHU DQG WUDS VWDWLRQV LQ $SULO :LONLQVRQ

JLIXUH $0DS RI *XOIl +DUERXU '"ULYH LQFOXGLQJ WKH VXUYH\ VWEL

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (

el

(@}



+DUGOH\ 5HVHUYH £ VXUYH\HG WR

+DUGOH\ 5SHVHUYHPRZ® JUDVF UHVHUYH ZLWK VFDWWHUHG

E W SURYLGHYVY DQ DUHD IRU LQIRUPDO UHFUHDWLRQ DQG D

$XFNODQG &RXQFLO E 3DUW RI WKH FKLOGUHQTV SOD\JUR

VLQJOH VWDWLRQ WKDW ZDV VXUYH\HG IURP WR DQG DJD

RIl OHDVK LQ WKH UHVHUYH $XFNODQG &RXQFLO D 3H\

WKH VRXWK ZHVW EHJDQ LQ 1RYHPEHU EXW WKH EDLW VW]

"LONLQVRQ

JLIXUH $0DS RI +DUGOH\ 5HVHUYH LQFOXGLQJ WKH VXUYH\ VWD

6DWHOOLWH LPDJH WDNHQ -X0\ DGDSWHG IURP *RRJOH (DI



+REEV 5RDG + VXUYH\HG WR
7KH VXUYH\ VWDWLRQV RQ +REEV 5RDG DUH ORFDWHG DOR

ERUGHUV D KLJKO\ GLYHUVH JXPODQG V KIUXE ONAGGNMWRWSRIU KRB
WHQXLIRDYXPHOO D¥OHBNHBEDURKUNRUIRFHHDER! VD O L Ml FROOULDK R X
3RPDGHUULV NWBKERPRWKDPQXYV OHSWREWEMXYD RDUWMNHNH
NDUDPX PLQ@RPSURYPD UKD PIQRQE HVX DWW Q LD D[\D\Y WRRED B
6FKRHQ XV -W6 IQIE®R 7KH JXPODQG YHJHWDWLRQ DURXQG VW
SRRU DQG LV D PL[ PIQERVGMU RPGXPHNEDSLQHY JXPV DQG ZDWWOH
LV RYHUWDNLQJ WKH QDWLYH YHJHWDWLRQ DORQJ WKH URDG
VWDWLRQV RQ +REEV 5RDG EXW WKH SHVW PDQDJHPHQW VHHQ \
DQG $XJIXVW :LONLQVRQ %DLW VWDWLRQV ZHUH DOVR |

'LONLQVRQ

JLIXUH $0DS RI +REEV 5RDG LQFOXGLQJ WKH VXUYH\ VWDWLRQV L

LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (DUWK 3UR



.DUDND &RYH = VXUYH\HG WR
.DUDND &RYH OLHV LQ WUDSSLQJ FKRNH OLQH RQH DQG ZD'

EDLW VWDWLRQV LQVWDOOHG LQ -DQXDU\ JRUHVW DQG %L
VLIJQLILFDQW WR PDQD ZKHQXD DQG LV DQ DUFKDHRORJLFDO VL
BWDWLRQV RQH WR IRXU ZHUH PRQLWRUHG IURP $00 ILYH V
RQH LV VLWXDWHG LQ D PRZQ JUDVV DUHD DQG RYHUORRNV WK
'HLWL 5LYHU $XFNODQG &RXQFLO E 'RJV DUH SHUPLWWHG
OHDVKHG LQ WKH EXVK $XFNODQG &RXQFLO D 6WDWLRC
WUDLO ZLWKLQ D SULPDULO\ IRXU WR VL[ P WDOO N—QXND IRUH
2WKHU QDWLYH IORUD LQFOXGHY FDEEDJH WUHHV P—SRX NIPD!I
&RXQFLO E )RUHVW DQG %LUG E -XOLDQ 7KHUH LV

HQWUDQFH WR SUHYHQW NDXUL GLHEDFN GLVHDVH 6WDWLRQ IL

JLIXUH $0DS RI .DUDND &RYH LQFOXGLQJ WKH VXUYH\ VWDWLR

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (



/IDIXQD 30DFH 5HVHUYH = VXUYH\HG WR
/IDIXQD 30DFH 5HVHUYBOO/HD UHVHREYH WKDW SURYLGHV DQ |

DQG D ZDONLQJ FRQQHFWLRQ EHWZHHQ WKH VXUURXQGLQJ VWL
UHJHQHUDWDQE PN—QQONNDD VFUXE IRUHVW RI VLIJQLILFDQW QDWX|
UHPQDQWYVY $XFNODQG &RXQFLO E -XOLDQ 2WKHU QDW
PDPDNMXDWKHD PH@OOMDONRED SIULUL DQG NIPDUDKRX $XFNODQ
7KH ZHWODQG UHPQDQWY KDYH PDQ\&HDHFG WXSH FIOH\Q GLHY/R/L
ZRRO\ QLJIGWROOMEIR P DX ULKWLIIDHVXPLI ¥V WHIM P VIRQHAVQVIB QG SDPSI
-XOLDQ 7KHUH LV D EULGJH RYHU D VWRUPZDWHU GUDLQD
$XFNODQG &RXQFLO E 'RJV DUH SHUPLWWHG XQGHU FRQW
D 3HVW PDQDJHPHQW EHJDQ LQ 2FWREHU DQG KDV EHH

DURXQG WKH PDULQD LQ -XO\ ‘'LONLQVRQ

JLIXUH $0DS RI /DJXQD 30DFH LQFOXGLQJ WKH VXUYH\ VWDWL

6DWHOOLWH LPDJH WDNHQ -XO0\ DGDSWHG IURP *RRJOH (DI



ODQO\ 3DUN = VXUYH\HG WR
ODQO\ 3DUN LVJIDODVYV PRZQ SXEOLF UHFUHDWLRQ UHVHUYH W

SURILOH RXWGRRU FRPPXQLW\ PXVLFDO DQG VSRUWLQJ HYHQWV
VLIJQLILFDQW FXOWXUDO PDQD ZKHQXD $XFNODQG &RXQFLO E
DQQXDOO\ IURP W R DQG DJDLQ LQ 7KH FXUUHQW VWD

BWDWLRQV RQH WR IRXU DUH ORFDWHG XQGHU VEFDWWHUHG
LV ORFDWHG QH[W WR D FKLOGUHQYTV SOD\JURXQG DQG LV VHSD
'RJV PXVW EH FRQWUROOHG DQG RQ D OHDVK DURXQG VWDWLRQ
IURP DP WR SP $XFNODQG &RXQFLO D 'RJV PD\
DOO RWKHU WLPHV EXW PXVW EH OHDVKHG LI WKH SOD\JURXQG

LV QR SHVW PDQDJHPHQW LQ SODFH DW 0DQO\ 3DUN

JLIXUH $0DS RI ODQO\ 3DUN LQFOXGLQJ WKH VXUYH\ VWDWLRQV

DGDSWHG IURP *RRJOH (DUWK 3UR

(Re)



ODWDNDWLD *ODGH + VXUYH\HG WR

7KH VXUYH\ VWDWLRQV DW ODWDNDWLD *ODGH DUH ORFDW!
FRQQHFWV WKH VXUURXQGLQJ VWUHHWYV $XFNODQG &RXQFLO
KRZHYHU RQO\ VWDWLRQ RQH ZDV VXUYH\HG LQ GXH WR
ODWDNDWLD *ODGH LV ELRGLYHUVH DQG SURYLGHV LPSRUWDQW
ZLOGOLIH PRYLQJ DFURVV WKH IUDJPHQWHG IRUHVWV RQ WKH
EURDGODQG IRUHVW LV KLIJKARXIWENDY D @® G SR U QUNMAE BWK\ \BR P I
N—QXND FRDVWDO NDUDPi DQG P—KRH -XOLDQ ([RWLFE V¢
WUHHV (ORREBWU\D MDSRQQAYP PDFURFDUSD DQG DJDSDQWKX\
SHUPLWWHG LQ WKH EXVK XQGHU FRQWURO RQ D OHDVK $XFNO
WKH VXUURXQGLQJ DUHD EHJDQ LQ 0D\ :LONLQVRQ 7UL

E\ )RUHVW DQG %LUG ZHUH DOVR VHHQ DURXQG VWDWLRQ GXUI

JLIXUH $0DS RI ODWDNDWLD *ODGH LQFOXGLQJ WKH VXUYH\ VWI

6DWHOOLWH LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (D



2NRURPDL %D\ £+ VXUYH\HG WR

2NRURPDL %D\ LV D PRVWO\ SODQWHG IUHVKZDWHU DQG VD
SDVWXUH 6266, D E 1DWXUDO SURFHVVHV DQG GUDLQDJ
SODQWLQJ Rl QDW L YOHD KDRUDENEDN M W UHOBAN BHW ZHH Q DQG D
ZKLFK LV OLQHG ZLWK SODQWBH&X QRWIRD N D, WieD\Y BQRIDALYBE®E DN
20HDULD WLQ@G HUXADRO\SWXV JXP VSHFLHV 6266, E 7KH QI
JODVVEROMWFRUQ@LIGWEKH UHPQDQWY RI PDQJURY 30 IQ 0B QWDIOXY F
GLYDULF®2BE Y E 'RJV ZHUH SHUPLWWHG XQGHU FRQWURO

$XFNODQG &RXQFLO D 7KH\ DUH VWLOO SHUPLWWHG RQ
DQG RQ OHDVK RQ DOO WUDFNV DQG WKH EHDFK $XFNODQG &RX!

EHWZHHQ DP WR SP LQ 6XPPHU $XFNODQG &RXQFLO

JLIXUH $0DS RI 2NRURPDL %D\ LQFOXGLQJ WKH VXUYH\ VWDWLRQ

HIWHULRU RI WKH SUHGDWRU SURRI IHQFH 6DWHOOLWH LPDJH \

3UR



2NRURPDL 9LHZV 5HVHUYH = VXUYH\HG WR
2NRURPDL 9LHZV LV DQ DUHD RI PRGHUDWKXMPRDZIL FHIOQ HX

JRUVH DQG SDPSDV OLQH WKH FRDVW -XOLDQ FEVEEWIRQ R G
WUHHVY DQG Q NDX -XOLDQ ' IDFKW\NGL W Pi OF X \& EDMNEMUXED RRDXGD O DF
FRPPRQ LQ WKLV DUHD -XOLDQ , QY D/'RIQYLHF HASDHNRISH K L QQIF O |
-DVPLQXPDQS VKUXP EDWVID@V \XFOGIDQL L BWDWLRQ WZR ERUGH
P-SRXKUXEODQG IRUHVW ZLWK P—KRH N—QXNIHWDUBRPLDRDEEDJ
,QYDVLYH FOLPEI$@$ DU/SIXYD V¥®® GHEVBDUD I XV DV SIDWH IRAGR V
SUHVHQW -XOLDQ 'RJV DUH SHUPLWWHG XQGHU FRQWURDO
3HVW PDQDJHPHQW WR WKH QRUWK DW 2NRURPDL %D\ ZDV LQV

VWDWLRQ RQH VRXWK ZDV LQVWDOOHG IURP $SULO 'LONLQYV

JLIXUH $0DS RI 2NRURPDL 9LHZV 5HVHUYH LQFOXGLQJ WKH V>

PDQDIJHPHQW O6DWHOOLWH LPDJH WDNHQ -X0\ DGDSWHG Il



2UHZD /DNHVLGH '"ULYH * VXUYH\HG WR
¢UHZD /DNHVLGH 'ULYH LV ORFDWHG RQ WKH QRUWKHUQ H

FXOWXUDOO\ VLIJQLILFDQW DQG LV DQ DUFKDHRORJLFDO VLWH R
RQH LV ORFDWHG EHKLQG UHVLGHQWLDO KRPHY DSSUR[LPDWHO\
WR ILYH UXQ DORQJ WKH ¢UHZD (VWXDU\ 3DWK ZKLFK LV XVHG
$XFNODQG &RXQFLO D 7KH VXUYH\ ORFDWLRQV DUH DOO RQ

UHVLGHQWLDO KRPHV DQG WKH HVWXDU\ PDQJURYHV &XPPLQJ

ZDONZD\ $XFNODQG &RXQFLO D 7KH EDLW VWDWLRQV E
-XQH :LONLQVRQ 7KH EDLW OLQH QRUWK RI WKH VWRU
I[URP 2FWREHU ':LONLQVRQ 7UDSV ZHUH LQVWDOOHG LQ

J)LIXUH $0DS RI ¢UHZD /DNHVLGH 'ULYH LQFOXGLQJ WKH VXU)Y

PDQDIJHPHQW 6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG



3DFLILF 3DUDGH = VXUYH\HG WR
3DFLILF 3IDUDGH 5HVHUYH UXQV DORQJ D FOLIIWRS ZLWKLQ

%LUG G 7KH DUHD LV RI VLIQLILFDQW FXOWXUDO PDQD ZKH¢

IHDWXUHV D PRGHUDWH TXDOLW)\ RARDW WNDIDZ N —+QIXNIH V KXXIERDD Q C

JRUVH DQG SDPSDV JUDVV LV SUHVHQW -XOLDQ 7TKH H[S
LQVWDELOLW\ DQG VOLSSLQJ $XFNODQG &RXQFLO E OG6WDWL
$00 ILYH VWDWLRQV KDYH EHHQ PRQLWRUHG VLQFH 6 W

UHVHUYH 7KH PDUNHU IRU VWDWLRQ WKUHH KDV PRYHG VPDOO
UDGLXVY EHWZHHQ \HDUV 6WDWLRQV IRXU DQG ILYH DUH ORFDW
XUEDQ UHVLGHQWLDO KRPHV 'RJV DUH SHUPLWWHG XQGHU FRQ!'
&RXQFLO D %\ 2FWREHU ORFDO YROXQWHHUV ZHUH

WKURXJKRXW WKH DUHD )RUHVW DQG %LUG G

JLIXUH $0DS RI 3DFLILF 3DUDGH LQFOXGLQJ WKH VXUYH\ VWDW

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (



SHWHU 6QHOO 9LOODJH = VXUYH\HG WR
SHWHU 6QHOO <RXWK 9LOQIOPWHRLY ROl EXVKMDQG SDUNODQG

JURXSV RI VFKRRO DJHG FKLOGUHQ 3HWHU 6QHOO <RXWK 9LOOL
VXFK DV GLVF JROl RULHQWHHULQJ DUFKHU\ DQG DLU ULIOH VK
VWDWLRQV DW 3HWHU 6QHOO 9LOODJH DUH ORFDWHG LQ D QRU!"
VKUXEODQG WKDW YDULHY EHWZHHQ KLJK WR ORZ HFRORJLFDO °
TXDOLW\ FORVHU WR WKH FRDVW LQ WKH 1RUWK -XOLDQ

JXPV JRUVH DQG&SIIVSDEFHWLEDY X¥GIIOMROLID/YWDWLRQV ZHUH VXUYH

DQG , Q VWDWLRQV WZR DQG WKUHH ZHUH PRYHG DQC(
RQH WR ILYH UHG DQG JUHHQ ZHUH VXUYH\HG IURP WR )
ZHUH VXUYH\HG LQ 7UDS DQG EDLW OLQHY ZHUH LQVWDOOH(

J)LIXUH $0DS RI 3BHWHU 6QHOO 9LOODJH LQFOXGLQJ WKH VXUYH\

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (



5DURD %XVK * VXUYH\HG WR
5DURD %XVK LV D UHIRUHVWHG QDWLYH EXVK UHVHUYH WKI

7KHUH LV RQH VXUYH\ VWDWLRQ ZKLFK ZDV VXUYH\HG IURP W
WKH QDWLYH WUHHY RQ WKH VLWH ZHUH SODQWHG DURXQG \ -
RUQDWH VNLQNV )RUHVW DQG %LUG H 7KH VLWH KDV XQGI
JRUHVW DQG %LUG H 7KHUH DUH IHZ ODUJH H[RWLF WUHHYV
ZHHGV WKDW SUHYLRXVO\ GRPLQDWHG )RUHVW DQG %LUG
LPSRUWDQW DUHD RI UHIXJH IRU QDWLYH ELUGYV PRYLQJ WKURX
H 7KH WUDSV ZLWKLQ 5DURD %XVK 5HVHUYH ZHUH LQVWDOO
7KH EDLW DQG WUDS VWDWLRQV WR WKH 1RUWK (DVW DW *DUUR

'LONLQVRQ

JLIXUH $0DS RI 5DURD %XVK LQFOXGLQJ WKH VXUYH\ VWDWLRQ D

LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (DUWK 3UR



5HG %HDFK 5HFUHDWLRQDO 5HVHUYH = VXUYH\HG WR
7KH VLQJOH VWDWLRQ LV ORFDWHG DW WKH 5HG %HDFK VXL

ZKHQXD $XFNODQG &RXQFLO E 7KH UHVHUYH H[SHULHQFH
&RXQFLO AKEXWENDZD IRUHVW RI PRGHUDWH WR KLJK TXDOLW\
SXUXD HUWROBRVFKRHQXYLBEGCGRZHWIAIH EUDFNLVK VWUHDP WKDW
-XOLDQ 2ZWKHU QDWLYH YHJHVEDWWRY S.RUFOPX G KRX/SD U HX
BVHXGRSDQD|[ DXV WRYHOLD VS -XOLDQ "HHGV DUH IHZ

+HG\FKLXP JDUGQOULIEDP X P 'RJV DUH SHUPLWWHG XQGHU FRQW

IURP SP WR DP EHWZHHQ /DERXU ZHHNHQG DQG ODUFK
IDERXU ZHHNHQG $XFNODQG &RXQFLO D 'RIJV PXVW EH
WLPHV $XFNODQG &RXQFLO D 3HVW PDQDJHPHQW LV QF

DQG EDLW VWDWLRQV LQFOXGHG LQ WKH PDS ZHUH LQVWDOOHG

JLIXUH $0DS RI 5HG %HDFK LQFOXGLQJ WKH VXUYH\ VWDWLRQ D¢

LPDJH WDNHQ - X0\ DGDSWHG IURP *RRJOH (DUWK 3UR



S5LYHUKDYHQ 'ULYH * VXUYH\HG WR
7KH ILYH VWDWLRQY DORQJ 5LYHUKDYHQ 'ULYH DUH ORFDWF

ORZODQG IRUHVW RI ORZ WR PRGHUDWH HFRORJLFDO TXDOLW\
LQFOXGH \NAZ&RRNB®DX SIULUL FDEEDJH WUHHV WUHH IHUQV DQ
UHZDUHZADKWLD HPFOIOD/® 7KH DUHD DOVR KDV D ORW RI H

'RJV DUH SHUPLWWHG XQGHU FRQWURO RIl OHDVK DORQJ Wt
OLYH FDJH WUDS DQG DVVRFLDWHG WUDS VWDWLRQ WR WKH VR)

7KH WUDS DQG EDLW VWDWLRQV DORQJ )DLUKDYHQ :DON ZHUH L

JLIXUH $0DS RI 5LYHUKDYHQ 'ULYH LQFOXGLQJ WKH VXUYH\ VWD

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (

ol



6LOYHUGDOH .LQJVZD\ £+ VXUYH\HG WR
6LOYHUGDOH .LQJVZD\ LV ORFDWHG RQ WKH VRXWKHUQ HG.

7DKXQD SDWKZD\ 6WDWLRQV RQH DQG WZR DUH DORQJ WKH HGJ
WKUHH LV ORFDWHG RQ D VPDOO JUDVV FOHDULQJ RXWVLGH RI
YLHZ RI D ODUJH ILHOG DQG WKH HVWXDU\ 6WDWLRQV IRXU DQ
'RJV DUH SHUPLWWHG EXW PXVW EH RQ D OHDVK DORQJ WKH 7H
D 7KH WKUHH WUDSV DW 6LOYHUGDOH B6FKRRO LQ WKH VR}
':LONLQVRQ 7KH EDLW OLQH HDVW RI VWDWLRQ ILYH ZDV L
7KH EDLW OLQH VXUURXQGLQJ WKH VWRUPZDWHU SRQGV EHWZHF
:LONLQVRQ ,QVWDOODWLRQ GDWHV RI WKH EDLW OLQH

DORQJ WKH HVWXDU\ ZHVW RI VWDWLRQ ILYH DUH PRUH UHFHQW

JLIXUH $0DS RI 6LOYHUGDOH .LQJVZD\ LQFOXGLQJ WKH VXUYH\ V\

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (

ioo



6WDQPRUH %D\ 3DUN = VXUYH\HG WR
6WDQPRUH %D\ 3DUN OLHVY DORQJ FKRNH OLQH QXPEHU WZR

%LUG G :LONLQVRQ 7KH DUHD LV RI VLIJQLILFDQW FXO\
IORRGLQJ DQG VWRUPZDWHU RYHUIORZ GXULQJ KLJK WLGHV DQ
2UJDQLVHG VSRUW UHFUHDWLRQ DQG HGXFDWLRQDO DFWLYLW
&RXQFLO E $Q RSHQ VWRUPZDWHU GUDLQDJH FKDQQHO UXQ
WKH EHDFK RQ D JBOXWXNEDDN ZXWIKD K BWDWLRQ WZR LV R(
VWDWLRQV WKUHH WR ILYH DUH IRXQG LQ RU QHDU ZHWODQG YH
WKH ODUJH JUDVV ILHOG EHWZHHQ VWDWLRQV RQH DQG WZR IUF
ODUFK EXW DUH SHUPLWWHG XQGHU FRQWURO RQ OHDVK LQ D
$XFNODQG &RXQFLO D 6WDWLRQ IRXU ZDV PRQLWRUHG

PRQLWRUHG IURP

JLIXUH $0DS RI 6WDQPRUH %D\ LQFOXGLQJ WKH VXUYH\ VWDWL

6DWHOOLWH LPDJH WDNHQ $SULO DGDSWHG IURP *RRJOH (

ion



6XQGRZQ 5HVHUYH = VXUYH\HG WR
6XQGRZQ 5HVHUYHIJUDY\WW PRZR) UHVHUYH ZLWK VFDWWHUHG

E 7KH UHVHUYH SURYLGHYV ZDONLQJ DFFHVV EHWZHHQ WKH
VWDWLRQ ZDV VXUYH\HG IURP WR DQG DJDLQ LQ 7KH
SDVVHV WKURXJK WKH FHQWUH RI WKH SDUN DQG LV ZLWKLQ W
&RXQFLO E 'RJV DUH SHUPLWWHG XQGHU FRQWURO RIlI OHD

D 7KHUH LV QR SHVW PDQDJHPHQW LQ WKH UHVHUYH LWVH!

QHDUE\ DW WKH &KXUFK RI 6W )UDQFLV E\ WKH 6HD LQ

JLIXUH $0DS RI 6XQGRZQ 5HVHUYH LQFOXGLQJ WKH VXUYH\ VWD

6DWHOOLWH LPDJH WDNHQ -X0\ DGDSWHG IURP *RRJOH (DI

ioo



:DWHUIDOO *XOO\ + VXUYH\HG WR
:DWHUIDOO *XOO\ LV D QDWLYH UHPQDQW IRUHVW ZLWK D

&RU\QRFDUSXV ADXKHWXN DX VS | %HWIO VW R B DH. GMHD 2VBIBHR DIVFIK P LH G L D
WDZDQG VPDOO SDWFKHV RI NDXUL 6266, E 7KH VXEFDQR!:
+HG\FDU\D DEPEEBDH WUHHV KR X3S/MHXE R §BQDID G dBARRRG E
7KH XQGHUVWRUH\ FRQVLVW VPRS ROIQEG MIOD@PH B266LLPLQPL 6XSS
YLQHVSRIJRQXP VPDOIGHRXYG WKURXJKRXW 6266, E 7KH IHZ
SUHVHQW DUH PDQDJHG E\ FRQWUDFWHG FRPSDQLHV 6266, E
VWDWLRQ IRXU ZDV DGGHG LQ DQG VWDWLRQ ILYH ZDV D
SURRI IHQFH ZDV LQVWDOOHG LQ 6266, F 7UDS DQG ED

VDQFWXDU\ EXW DUH QRW LQFOXGHG LQ WKH PDS

JLIXUH $0DS RI :DWHUIDOO *XOO\ LQFOXGLQJ WKH VXUYH\ VWDW

WKH H[WHULRU RI WKH SUHGDWRU SURRI IHQFH 6DWHOOLWH LF

(DUWK 3UR

ioo



"HLWL 9LHZV 5HVHUYH = VXUYH\HG WR
‘HLWL 9LHZV 5 HVHUVUHVWNUXYH WKIDW DFWV DV DQ LQIRUPDO

DQG ZDONLQJ FRQQHFWLRQ EHWZHHQ WKH QHLJKERXULQJ UHVLG
LV D VPDOO MHWW\ DQG D SRQG ZLWKLQ WKH P UDGLXV RI WKl
W R DQG DJDLQ LQ $ FKLOGUHQYTV SODVJURXQG LV DW \
SHUPLWWHG XQGHU FRQWURO RIl OHDVK LQ WKH UHVHUYH $XF

EHIJDQ LQ WKH UHVHUYH DQG LWV VXUURXQGLQJ DUHD LQ 2FWRE

JLIXUH $0DS RI :HLWL 9LHZV 5HVHUYH LQFOXGLQJ WKH VXUYH\ V'

6DWHOOLWH LPDJH WDNHQ -X0\ DGDSWHG IURP *RRJOH (DI



KDQJDSDU—RD *ROI &RXUVH * VXUYH\HG WR
7KH WZR VWDWLRQV DW :KDQJDSDU—RD *ROIlI &RXUVH ZHUH

%RWK VXUYH\ VWDWLRQV DUH ORFDWHG RQ WKH HGJH RI VF
RSHQ Jubvv DQG WUHH FRYHU ZLWKLQ WKH P UDGLXV 7KH WUI
DQ LPSRUWDQW VWHSSLQJ VWRQH KDELWDW EHWZHHQ 6KDNHVS
PRYLQJ ZHVW DFURVV WKH SHQLQVXOD &XPPLQJV EDLW
DURXQG WKH SHULPHWHU RI WKH SURSHUW\ DQG QHDU WKH VZ]

JRUHVW DQG %LUG G $GGLWLRQDO SHVW PDQDJHPHQW ZDV

JLIXUH $0DS RI :KDQJDSDU—RD *ROI &RXUVH LQFOXGLQJ WKH V

PDQDIJHPHQW 6DWHOOLWH LPDJH WDNHQ - X0\ DGDSWHG Il



$SSHQGL]

7DUJHW ELUG VSHFLHV FRPPXQLW\

,Q WRWDO VSHFLHVY ZHUH WDUJHWHG LQ VXUYH\V EHWZHH

GDWD VKHHW IROORZLQJ WUDQVORFDWLRQ RU DPHQGHG DV WK

VSHFLHVY ZHUH SULPDULO\ WHUUHVWULDO 3DVVHULIRUPHV WKR

FRXQWYV RI DOO ELUGV H[FOXGLQJ JXOOV VHHQ RU KHDUG 6SHI

7TDEOH ¥KH QXPEHU RI WDUJHW VSHFLHV IURP HDFK JURXS

2UGHU

*URXS I1XPEHU RI VSHI

$FFLSLWULIRUPHYV
$QVHULIRUPHV
&KDUDGULLIRUPHYV
&LFRQLLIRUPHYV
&ROXPELIRUPHV
&RUDFLLIRUPHYV
&XFXOLIRUPHYV
*DOOLIRUPHYV
*UXLIRUPHYV
S3DVVHULIRUPHYV
SVLWWDFLIRUPHYV
6WULJLIRUPHV

BHFUHWDU\ ELUG NLWHV HDJOHV KD
'XFN OLNH ELUGYV
:DGHUV JXOOV DQG WHUQV
+HURQV LELVHV DQG DOOLHYV
3LJHRQV DQG GRYHV
.LQJILVKHUV EHH HDWHUV UROOHUV D
&XFNRRV
*DPH ELUGY DQG DOOLHYV
5DLOV FUDQHV DQG DOOLHV
3DVVHULQH SHUFKLQJ ELUGV
&RFNDWRRV SDUURWY DQG SDUDNHH\
2Z0V

, Q WKH OLVW RI VSHFLHYV ZDV VSOLW LQWR JURXSV RI FF

DQG VFLHQWLILF QDPHV XVHG IRU ELUG VSHFLHV FDQ YDU\ WKX\

%LUGV 2QOLQH



7TDEOH $LVW RI WKH WDUJHW VSHFLHV LQFOXGHG RQ WKH VXUYH

&RPPRQ QDPH 6FLHQWLILF QDPH &ODVVLILFDWLRQ

$XVWUDOLDQ PDIBQRUKLQD WLELFHQ &RPPRQ

%DUEDU\ GRYH 6WUHSWRSHOLD ULVRUL&RPPRQ ; ; ; ; ;
%HOOELUG $QWKRUQLY PHODQXUD8BQFRPPRQ ; ; ; ; ;
%URZQ TXDLO &RWXUQL[ \SVLORSKRUBQFRPPRQ ;
&DOLIRUQLD TXBIDWOLSHSOD FDOLIRUQKRIPPRQ

&KDIILQFK JULQJLOOD FRHOHEYV &RPPRQ

&RPPRQ P\QD $FULGRWKHUHV WULVWIRPPRQ

&RPPRQ SKHDVDEEWVLDQXV FROFKLFXV &RPPRQ ; ; ; ; ;

&RPPRQ UHGSR@&GMUGXHOLYV IODPPHD 18 ;

&RPPRQ VWDUOIBAIXUQXV YXOJDULYV &RPPRQ ; ; ; ; ;
'"XQQREFEN 3UXQHOOD PRGXODULV8QFRPPRQ

(DVWHUQ URVHOB®DW\FHUFXV H[LPLXV &RPPRQ

(XUDVLDQ EODFREUG&YV PHUXOD &RPPRQ

(XUDVLDQ VN\OBOWNXGD DUYHQVLYV &RPPRQ ; ; ; ; ;

(XURSHDQ JROG&IDQFXXHOLY FDUGXHOLV&RPPRQ : : : : :
(XURSHDQ JUHH@DWIFKHOLY FKORULV &RPPRQ ; ; ; ; ;
*UH\ ZDUEOHU *HU\JRQH LIDWD &RPPRQ

+RXVH VSDUURZ3DVVHU GRPHVWLFXV &RPPRQ

/RQJ WDLOHG FXRBR®DP\V WDLWHQVLVS8QFRPPRQ

0DOODUG $QDV SODW\UK\QFKRV &RPPRQ ; ; ; ; ;
ORUHSRUN 1LQR[ QRYDVHHODQGLDBQFRPPRQ : :
1HZ =HDODQG IBEWSIL®XUD IXOLJLQRVD&RPPRQ : : : : :
1HZ =HDODQG SKEHPRSKDJID QRYDVHHODQRBRPRQ

1HZ =HDODQG SBRWKXV QRYDVHHODQGA®MRPPRQ

1RUWK ,VODQG NHWWRU PHULGLRQDOL '8 Q/AFSAPWPHRR@W ULRQDOLYV

1RUWK ,VODQG BRWIURLFD ORQJLSHV B8QFRPPRQ : :
1RUWK ,VODQG BRGGHNAERBR XV UXIXVDSHFRPPRQ : :
1RUWK ,VODQG WHRWWRW D PDFURFHSK BQIF RPPIRQR L : :
3DUDGLVH VKHOTDXFRUQD YDULHJDWH &RPPRQ

3INHNR 3RUSK\ULR PHODQRWXV&RPPRQ

5HG FURZQHG SRUDNRUHDP SKXV QRY DH ] B QDR

6DFUHG NLQJILVMIALUDPSKXV VDQFWXV&RPPRQ : : : : :
6KLQLQJ FXFNRRKU\WRFRFF\[ OXFLGXV &RPPRQ ; ; ; ; ;
6LOYHUH\H =RVWHURSY ODWHUDOLWRPPRQ : : : : :
6RQJ WKUXVK 7XUGXV SKLORPHORV &RPPRQ

6SRWOHVV FUDNHRU]DQD WDEXHQVLY 8QFRPPRQ

6SRWWHG GRYH6WUHSWRSHOLD FKLQH@RPPRQ

6SXU ZLQJHG SOMQHDOXV PLOHV &RPPRQ : : : : :
BWLWFKELUG 1RWLRP\WWLV FLQFWD 8QFRPPRQ :
6ZDPS KDUULHU&LUFXV DSSUR[LPDQV &RPPRQ : : : : :
71 3URVWKHPDGHUD QRYD HR\RPPERDQGLDH ;

'"HOFRPH VZDOORIZUXQGR QHR[HQD QHR[&RMPRQ

'KLWH IDFHG KHUR®WWD QRYDKROODQG®IRPPRQ

‘KLWHKHDG ORKRXD DOELFLOOD 8QFRPPRQ : :
<HOORZKDPPHU(PEHUL]D FLWURQHOOD &RPPRQ : : : : :

ifi



21 WKH VSHFLHY GHVFULEHG DUH QDWXUDOO\ F

HQGHPLF VSHFLHV DQG QDWLYH VSHFLHV 21 WKHVH V
SWKUHDWHQHG °~ VSHFLHV DUH 3DW ULVN™ DQG VSHFLHYVY DUH |
7KH UHPDLQLQJ ELUG VSHFLHY DUH LOQWURGXFHG D

DFFLGHQWDO LQWURGXFWLRQ E\ KXPDQV 5REHUWVRQ HW DO

7DEOH #RQVHUYDWLRQ VWDWXV DQG WKH RUGHU RI WKH QDWL

&RQVHUYDWLRQ VWDWXVHY WDNHQ IURP 5SREHUWVRQ HW DO

&RPPRQ QDPH 6FLHQWLILF QDPH 2UGHU 6WDWXYV &
%HOOELUG $QWKRUQLY PHODQXU®BDVVHULIRUPHV (QGHPLF 1RW WKUHDWHQHG
*UH\ ZDUEOHU *HU\JRQH LJDWD S3DVVHULIRUPHYV (QGHPLF I1RW WKUHDWHQHG
/IRQJ WDLOHG FXKBR®RDP\V WDLWHQVL®XFXOLIRUPHYV (QGHPLF $W ULVN QDWXUDOO\ X
ORUHSRUN 1LQR[ QRYDVHHODQGL@MULJILIRUPHYV IDWLYH I1RW WKUHDWHQHG
1HZ =HDODQG IEWHIL®XUD IXOLJLQRWDVVHULIRUPHYV (QGHPLF I1RW WKUHDWHQHG
1HZ =HDODQG SHEHPR@KDJID QRYDVHHROHKHAELIRUPHYV (QGHPLF I1RW WKUHDWHQHG
1HZ =HDODQG SBRWKXV QRYDVHHODQ&DWHHULIRUPHYV (QGHPLF & $W ULVN GHFOLQLQJ :
1RUWK ,vODQG NHWWRU PHULGLRQDOBVLWHSWHQRWRRYDOKYGHPLF % $W ULVN UHFRYHULC
1RUWK ,vODQG BRWIURLFD ORQJLSHV 3DVVHULIRUPHYV (QGHPLF % $W ULVN GHFOLQLQJ -
1RUWK ,VODQG SRGCGHWWWERBER XV UXIXVIDVWMHULIRUPHYV (QGHPLF W ULVN UHFRYHULQJ
1RUWK ,vODQG WHRWWRWD PDFURFHS KDYV HURIRRRHV (QGHPLF 1IRW WKUHDWHQHG
3DUDGLVH VKHO™MGRUQD YDULHIJDWHS$QVHULIRUPHYV (QGHPLF 1RW WKUHDWHQHG
3INHNR BRUSK\ULR PHODQRWXWUXLIRUPHV IDWLYH I1RW WKUHDWHQHG
5HG FURZQHG SERUDNRHHDAP SKXV QRYDHIWIOWWBEDHRUPHYV (QGHPL% $W ULVN UHOLFW =
6DFUHG NLQJILVRBLUDPSKXV VDQFWXWRUDFLLIRUPHYV IDWLYH 1RW WKUHDWHQHG
6KLQLQJ FXFNRRKU\WWRFRFF\[ OXFLGX¥XFXOLIRUPHYV IDWLYH I1RW WKUHDWHQHG
6LOYHUH\H =RVWHURSY ODWHUD®GDNVHULIRUPHV IDWLYH I1RW WKUHDWHQHG
6SRWOHVV FUDNHRU]DQD WDEXHQVLV *UXLIRUPHYV IDWLYH $W ULVN GHFOLQLQJ #*
6SXU ZLQJHG SOPYQHOOXV PLOHV &KDUDGULLIRUPHYV IDWLYH I1RW WKUHDWHQHG
6WLWFKELUG IRWLRP\VWLYV FLQFWD3DVVHULIRUPHV (QGHPLF 7TKUHDWHQHG QDWLR
6ZDPS KDUULHU&LUFXV DSSUR[LPDQVS$FFLSLWULIRUPHYV IDWLYH 1RW WKUHDWHQHG
71" SURVWKHPDGHUD QRYB®MHWWHHHWDIDR GR B M (QGHPLF I1RW WKUHDWHQHG
HOFRPH VZDOORIZUXQGR QHR[HQD QHRDNEBULIRUPHV IDWLYH I1RW WKUHDWHQHG
KLWH IDFHG KHURGWWD QRYDKROODRIGAQLLIRUPHYV IDWLYH I1RW WKUHDWHQHG
KLWHKHDG ORKRXD DOELFLOOD 3DVVHULIRUPHYV (QGHPLF & $W ULVN GHFOLQLQJ :

—_—
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7TDEOH [SODQDWLRQ RI FRQVHUYDWLRQ VWDWXVHYV DQG FULWH!

&RQVHUYDWLRQ

VWDW

XV &ULWHULD ([SODQDWLRQ

7TKUHDWHQHG QDWLRQDOZ(

\%Y X 0 Q

7KH VSHFLHV KDV
HUDEOH
SRSXODWLRQ

PDWXUH LQGLYLGXDOV

$ 7KH VSHFLHV KDV PDWXUH LQGLYLGXDOV
$W ULVN GHFOLQLQJ GHFOLOH Rl
6SHFLHV WKDW GR QRW TXDOLI\|DV *WKUHDWHQHG"
EHFDXVH SRSXODWLRQV OUg op Uit B S RU-KB P o PDWXUH LQGLYLGXDOV
VORZHU UDWH RI GHFOLQH wkpQ WRHMELIRY srLowy
7KH VSHFLHV KDV ! PDWXUH LQGLYLGXDOV ZLW
& RI
$W ULVN UHFRYHULQJ
6SHFLHV WKDW KDYH XQGHUJRQH D GRFXPHQWHG
GHFOLQH ZLWKLQ WKH SDVW \HRYV BRELRR & bV PDWXUH LQGLYLGXDOV
% |
KDYH DQ RQIRLQJ RU SUHGLEWHG LQEDHDYEL R . KD DQG D SUHGLFWHG LQFUHDVH
LQ WRWDO SRSXODWLRQ RU DUHD RI RFFXSDQF\ RYHU
WKH QH[W \HDUV RU JHQHUDWLRQV ZKLFKHYHU LV
ORQJHU
$W ULVN UHOLFW
6SHFLHV WKDW KDYH XQGHUJRQH K ¥ERFLHBAWERY ! PDWXUH LQGLYLGXDOV ZLW
GHFOLQH RYHU WKH ODVW \HDUV DQG QRZ
RFFEXS\ RI WKHLU IRUPHU UDQJH
6SHFLHV ZKRVH GLVWULEXWLRQ LV FRQILQHG WR D
RU ZKLFK RFFXU ZLWKLQ QDWXUDOO\ VPDOO DQG ZL
$W ULVN QDWXUDOO\ XQFRPPRQ | ZKLFK LV QRW WKH UHVXOW RI KXPDQ GLVWXUEDQFF

R1 PDWXUH LQGLYLGXDOV DUH QRW FRQVLGHU

XQOHVV WKH\ RFFXS\ DQ DUHD NP

1RW WKUHDWHQHG

S5HVLGHQW QDWLYH VSHFLHVY WKDW KDYH ODUJH SRS

RU LQFUHDVLQJ +RZHYHU VRPH SRSXODWLRQV

IOXFWXDWLRQV EXW UHWXUQ WR D VLPLODU ORQJ W

_
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([SODQDWLRQ FULWHULD LV SURYLGHG IRU QDWLYH HQGHPL
WKDW GR QRW DSSO\ DUH QRW LQFOXGHG )XUWKHU FRQVH

IRXQG LQ 5SREHUWVRQ HW DO

7DEOH $QWURGXFHG WDUJHW VSHFLHY DQG WKH RUGHU RI HDFK

&RPPRQ QDPH 6FLHQWLILF QDPH 2UGHU

$XVWUDOLDQ PDJIJSWPHQRUKLQD WLELFHQ 3DVVHULIRUPHYV
%DUEDU\ GRYH 6WUHSWRSHOLD ULVRULKROXPELIRUPHYV

%URZQ TXDLO &RWXUQL[ \SVLORSKRUD*DOOLIRUPHYV
&DOLIRUQLD TXDL&ODOOLSHSOD FDOLIRUQLfDOOLIRUPHV
&KDIILQFK JULQJLOOD FRHOHEV 3DVVHULIRUPHYV
&RPPRQ P\QD $FULGRWKHUHY WULVWLYDVVHULIRUPHYV

&RPPRQ SKHDVDQ¥DVLDQXV FROFKLFXV *DOOLIRUPHYV
&RPPRQ UHGSROOG&DUGXHOLY IODPPHD S3DVVHULIRUPHYV

&RPPRQ VWDUOLQEIWXUQXV YXOJDULV S3DVVHULIRUPHYV
'"XQQRFN 3UXQHOOD PRGXODULY 3DVVHULIRUPHYV
(DVWHUQ URVHOOPODW\FHUFXV H[LPLXV 3VLWWDFLIRUPHYV
(XUDVLDQ EODFNFHIXWGE XV PHUXOD 3DVVHULIRUPHYV
(XUDVLDQ VN\ODUNODXGD DUYHQVLYV S3DVVHULIRUPHYV

(XURSHDQ JROGILFUGXHOLY FDUGXHOLY 3DVVHULIRUPHYV
(XURSHDQ JUHHQI&EQF& XHOLV FKORULYV 3DVVHULIRUPHYV
+RXVH VSDUURZ 3DVVHU GRPHVWLFXYV S3DVVHULIRUPHYV
0ODOODUG $QDV SODWA\UK\QFKRV $QVHULIRUPHV
6RQJ WKUXVK 7TXUGXV SKLORPHORYV 3DVVHULIRUPHYV
6SRWWHG GRYH O6WUHSWRSHOLD FKLQHQ¥RWXPELIRUPHYV
<HOORZKDPPHU (PEHUL]D FLWULQHOOD 3DVVHULIRUPHYV

%LUG VSHFLHVY H[FOXGHG IURP VXUYH\V

$ OLVW Rl DGGLWLRQDO VSHFLHV WKDW ZHUH UHFRUGHG G
)XUWKHU VSHFELHV UHFRUGHG WKURXJKRXW WKH VWXG\ VLWH X\
$WODV DUH SURYLGHG LQ 7DEOH $ 'DWD IURP IRXU JULG VTX
1IRYHPEHU (DFK JULG VTXPW D MRWDY TKNFEHRBURWHFWHG H
VSHFLHV DUH H[OXGHG IURP WKLV OLVW DV WKH\ DUH XQDEOH W
,VODQG ZLWKRXW KXPDQ DVVLVWDQFH +HDWKHU 5REHUWVRQ
BRXWK ,VODQRUWOWDR: KR PKK MW HR W\ K L, VECDDIDEDD AW ZR B WR Qi

ULIOHPHDRWKLVLWW®BLBRIKCORULV+HDWKHU 5REHUWVRQ 7KH

ifno



UDUHO\ IOLHVY PRUH WKDQ P DW D WLPH DQG WKH ULIOHPDQ L\

SDUWLFXODUO\ RYHU ZDWHU +HDWKHU B5REHUWVRQ

7TDEOH $GGLWLRQDO ELUG VSHFLHY UHFRUGHG GXULQJ DQQXDO

&RPPRQ QDPH 6FLHQWLILF QDPH 2UGHU 1
$XVWUDODVLDQ JDQ@®RHWY VHUUDWRU 3HOHFDQLIRUPHYV IDWLYH
$XVWUDODVLDQ VKRBOHIHWK\QFKRWLY $QVHULIRUPHYV 1IDWLYH
%ODFN VZDQ &\JQXV DWUDWXV $QVHULIRUPHYV 1IDWLYH
&DQDGD JRRVH %UDQWD FDQDGHQ¥QVHULIRUPHYV  QWURGXFHG
(XUDVLDQ FRRW )XOLFD DWUD *UXLIRUPHV 1IDWLYH
/LWWOH EODFN VKD3KDODFURFRUD][ V36 PHFRD\QALURWYPHV 1IDWLYH
/JLWWOH SLHG VKDJ3KDODFURFRUD|[ PBEDERDE XIFRRM HV 1IDWLYH

1HZ =HDODQG GDEFERBNRFHSKDOXV UXRREIHEBKXELIRUPHYV (QGHPLF
5HG ELOOHG JXOO /DUXV QRYDHKROOSKMUDGULLIRUPHYV IDWLYH
SRFN SLIJHRQ &ROXPED OLYLD &ROXPELIRUPHYV L, QWURGXFHG
5R\DO VSRRQELOO 30ODWDOHD UHJLD &LFRQLLIRUPHYV IDWLYH
6RXWKHUQ EODFN E/DARNXKNGCRALQLFDQXKDUDGULLIRUPHYV IDWLYH
6RXWK ,VODQG SLHGDRARNDWRERW FKHWBRKIDUDGULLIRUPHYV (QGHPLF
9DULDEOH R\VWHUFBDDWHRIHWRSXV XQLFRIOIRUDGULLIRUPHYV (QGHPLF

%LUG GHVFULSWLRQV

7KH IROORZLQJ GHVFULSWLRQV SURYLGH D VXPPDU\ Rl UHO
DUH SURYLGHG DV D UHVRXUFH IRU YROXQWHHUV DVVRFLDWHG
FRPPRQ DQG VFLHQWLILF QDPHV DUH VWDQGDUGLVHG DV WKH\
0—RUL QDPHY DUH GHSHQGHQW RQ LZL DQG PD\ YDU\ EDVHG RQ

YDULDQWYV 7KH PRVW ZLGHO\ UHFRJQLVHG 0—RUL QDPH LV LQFC

7KH LQIRUPDWLRQ SURYLGHG FRQWDLQV EXW LV QRW OLPL
VWDWXV LQWURGXFHG HQGHPLF QDWLYH DQG WKH \HDU RI D
S, QWURGXFHG" VSHFLHVY DUH WKRVH WKDW DUH IRXQG LQ 1HZ =1
ZLWKLQ WKH SDVW \HDUV 3(QGHPLF" VSHFLHV DUH QDWLYH VS
=HDODQG DQG 3QDWLYH" VSHFLHVY DUH WKRVH WKDW DUH DOVR
FRORQLVHG 1HZ =HDODQG ZLWKRXW WKH DLG RI KXPDQV ,QIR
SUHIHUUHG KDELWDW DQG ZKHUH ZKHQ DQG KRZ WKH VSHFLHV

DQG NQRZQ EHKDYLRXUV VXFK DV PLIJUDWLRQ FRQIOLFWV EUHF



ZHOO DV KHWHURVSHFLILF DQG KXPDQ LQWHUDFWLRQV /LIH KL’

RINTVSULQJ DQG ORQJHYLW\ 7KUHDWYV IRU HDFK VSHFLHV DUH SL

7TDEOH % LUG VSHFLHVY UHFRUGHG LQ RU QHDU WKH VWXG\ VLWH

GDWD UHFRUGHG EHWZHHQ -XQH DQG 1RYHPEHU
&RPPRQ QDPH 6FLHQWLILF QDPH 2UGHU
$UFWLF VNXD 6WHUFRUDULXYV SD&JHWNVUWEBXNIRUPHYV 1DWLYH

$XVWUDODVLDQ OLWWRKH ENHWEKY QRYBR&ERPHODHEGLURYMPHY 1DWLYH
%DQGHG GRWWHUH@KDUDGULXV ELFL@QRWYMGULLIRUPHYV (QGHPLF
%DU WDLOHG JRGZUWPRVD ODSSRQLFBKDUDGULLIRUPHYV IDWLYH
%ODFN VKDJ SKDODFURFRUD[ FBUHBPRFDQLIRUPHYV IDWLYH
%ODFN IURQWHG WREKQLGRQLDV DOE RRNDWDGNNLIRUPHYV (QGHPLF
%URZQ WHDO $QODV FKORURWLY $QVHULIRUPHYV (QGHPLF

% XIl EDQGHG UDLO *DOOLUDOOXYV SKLOUWSISIRQWIHW I1DWLYH
%XOOHUTV VKHDUZBWHUQXYV EXOOHUL3URFHOODULLIRUPHYV (QGHPLF
&DVSLDQ WHUQ +\GURSURJQH FDVRIKDUDGULLIRUPHYV IDWLYH
&RPPRQ GLYLQJ SHWHBBFDQRLGHV XUIWMORMHWOLGDULLIRUPHYV I1DWLYH
&RRNJVY SHWUHO SWHURGURPD FRRNMURFHOODULLIRUPHYV (QGHPLF
JOHVK IRRWHG VKHDBXYZIDWKY FDUQHLSBYWRFHOODULLIRUPHYV IDWLYH
JOXWWHULQJ VKHDBZDM.RXYV JDYLD SURFHOODULLIRUPHYV (QGHPLF

*UH\ GXFN $QODV VXSHUFLOLR$DQVHULIRUPHYV IDWLYH

*UH\ WHDO $QDV JUDFLOLV $QVHULIRUPHYV IDWLYH

*UH\ IDFHG SHWUHOSWHURGURPD PDFUBRKRWHODDULLIRUPHYV I1DWLYH

*UH\ODJ JRRVH $QVHU DQVHU $QVHULIRUPHYV ,(QWURGXFHG
,QGLDQ SHDIRZO 3DYR FULVWDWXV *DOOLIRUPHYV ,QWURGXFHG

IDXJKLQJ NRRNDEXUDPHOR QRYDJIJXLQKMRHWDFLLIRUPHYV ,QWURGXFHG
/[HVVHU UHGSROO $FDQWKLY FDEDUHMWVVHULIRUPHYV ,QWURGXFHG

ILWWOH SHQJXLQ (XG\SWXOD PLQRUG6SKHQLVFLIRUPHYV IDWLYH
/ILWWOH VSRWWHG MSINMHU\[ RZHQLL $SWHUVNILIRUPHYV (QGHPLF
1HZ =HDODQG GRWWHKDHOGULXYVY REVFEKBVDGULLIRUPHYV (QGHPLF

1HZ =HDODQG IHUQEARZGB OHULD SXQFVBDWWHULIRUPHYV (QGHPLF
1HZ =HDODQG VFDX$\WK\D QRYDHVHHGRYBUDHRUPHYV (QGHPLF
3DFLILF JROGHQ SORXYKYLDOLYV IXOYD &KDUDGULLIRUPHYV 1IDWLYH
3LHG VKDJ 3KDODFURFRUD[ YBHO¥WDQLIRUPHYV 1IDWLYH
3LHG VWLOW +LPDQWRSXV KLPDQKREXGULLIRUPHYV 1IDWLYH
3RPDULQH VNXD &RSURWKHUHYV SRRIXDLDGULLIRUPHYV 1IDWLYH
5HHI KHURQ (JUHWWD VDFUD &LFRQLLIRUPHYV 1IDWLYH
‘KLWH IURQWHG WH&WHUQD VWULDWD&KDUDGULLIRUPHYV 1IDWLYH
'LOG WXUNH\ OHOHDJULV JDOORSDO®LIRUPHYV  QWURGXFHG

=]
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$XVWUDOLDQFDRISKHQD WLELFHQ

7KH $XVWUDOLDQ PDJSLH LV D 3DVVHULIRUP WKDW ZDV LQW!
VRFLHWLHY EHWZHHQ DQG +HDWKHU B5REHUWVRQ ,
DJULFXOWXUDO SHVWV DQG WKH VSHFLHV ZDV SURWHFWHG XQW
LQWURGXFHG PDJSLHV VXFFHVVIXOO\ SURSDJDWHG DQG EHFDPH
RI IRUHVWV DFURVV 1HZ =HDODQG *LOO HW DO +HDWKHU
7RGD\ WKH\ DUH FRPPRQ LQ XUEDQ JDUGHQV SDUNV JROI FRX!
WDOO VFDWWHUHG WUHHV &KDPEHUYV +HDWKHU B5REHUWYV
ZLWKLQ IRUHVWY PDJSLHV IRUDJH DURXQG IULQJH KDELWDWYV
WKH JURXQG &KDPEHUV +LJJLQV HW DO 'LHW LV VXS

HJJV OL]DUGV PLFH VLFN VKHHS DQG FDUULRQ +HDWKHU 5R

J)LIXUH 8KRWRJUDSK RI WKH $XVWUDOLDQ PDJSLH *\PQRUKLQD

ODJSLHVY KDYH FRPSOH[ VRFLDO RUJDQLVDWLRQV DQG PD\ |

+LJJLQV HW DO 6XE DGXOWYVY DQG \HDUOLQJV PD\ IRUP IOR

ino



DGXOWYVY IRUP SDLUV RU VPDOO JURXSV RI +HDWKHU S5REHUYV
\HDU URXQG ZLWK GLVWLQFWLYH XQGXODWLQJ IOXWH OLNH FDO
GDZQ DQG GXVN +HDWKHU 5REHUWVRQ ORRQ ORRQ

FURSV E\ HDWLQJ LQVHFWY WKH\ DUH FRQVLGHUHG SHVWYV DV
DJJUHVVLRQ WRZDUGV KXPDQV GRJV DQG RWKHU DQLPDOV R)
+HDWKHU SREHUWVRQ +LJIJLQV HW DO OWH® G 71
VN\ODUNVY DQG PD\ DWWDFN DQG NLOO ODUJH QDWLYH ELUGV V
&KDPEHUYV +HDWKHU SREHUWVRQ +LJIJLQV HW DO

FDQ EH WDPH SOD\IXO DQG EROG HVSHFLDOO\ LQ XUEDQ DUHDV

ODJSLH IORFNV XVXDOO\ KDYH RQH EUHHGLQJ SDLU VRPHW
1HVWYV DUH EXLOW LQ WDOO WUHHV KHGJHV RU RQ SRZHU SROF
LV ODLG EHWZHHQ -XO\ DQG 1RYHPEHU +HDWKHU 5REHUWVRC
WA\SLFDOO\ UHSODFHPHQWY RI D IDLOHG ILUVW FOXWFK KRZHY
+HDWKHU SREHUWVRQ 7KH HJJV DUH LQFXEDWHG E\ WKH
IHHG WKH FKLFNV ZKLFK IOHGJH DW GD\V +HDWKHU 5REHUW\
WKUHH WKRXJK IHPDOHV FDQ EUHHG DIWHU RQH \HDU +HDWKHL

$QIXV

%DUEDU\6GRMWSWRSHOLD ULVRULL
7KH EDUEDU\ GRYH LV D GRPHVWLFDWHG $IULFDQ &ROXPEL
=HDODQG LQ *LOO HW DO 7TRGD\ IHUDO SRSXODWLRC

HVFDSHHV RU ELUGV WKDW ZHUH OLEHUDWHG E\ SLIJHRQ HQWKX

'DYLHV ORRQ 7KH VSHFLHV LV WKXV UHODWLYHO\ WD
FRPPRQ DFURVYVY (UHZD WKHUH DUH OHVV WKDQ EDUEDU\ GI
&KDPEHUYV +HDWKHU 5REHUWVRQ 7KH\ DUH W\SLFDC(

JDUGHQV SDUNV DQG RUFKDUGV ZLWK WDOO WUHHV &KDPEHUV

6PDOO IORFNV IHHG DW JURXQG OHYHO RQ JUDLQ ITUXLW VHHC(



KXPDQV +HDWKHU S5REHUWVRQ +LJJIJLQV 'DYLHV 7TKH

VIOODEOH FRR FUURR™ &KDPEHUYV +HDWKHU 5REHUWVRQ

JLIXUH $3KRWRJUDSK RI WKH EDUEDU\ GRYH 6WUHSWRSHOLD U

:LNLPHGLD &RPPRQV && %< 6% ,PDJH FURSSHG

%DUEDU\ GRYHV IRUP PRQRJDPRXV SDLUV DQG UH QHVW PX
+HDWKHU 5REHUWVRQ %QUHHGLQJ LV PRVW SUROLILF GXUL
LI IRRG LV DEXQGDQW +HDWKHU SREHUWVRQ &OXWFKHYV
QHVW LQ WKH IRUNV RI WUHHV VKUXEV RU KHGJHV &KDPEHUYV
LQFXEDWHG IRU DURXQG GD\V E\ ERWK SDUHQWYVY ZKR DOVR E!
SREHUWVRQ <RXQJ IOHGJH DW GD\V DQG TXLFNO\ EHFRP

7KH DJH Rl ILUVW EUHHGLQJ LV RQH \HDU ROG )URVW

XQNQRZQ EXW EDUEDU\ GRYHV FDQ OLYH XS WR \HDUV LQ FDS



%HOOELUG MRWKFRONRLY PHODQXUD
7KH EHOOELUG LV D SURWHFWHG HQGHPLF 3DVVHULIRUP

WKUHDWHQHG"™ +HDWKHU SREHUWVRQ S5REHUWVRQ HW D
GLVWULEXWLRQV LQ DQG DURXQG QDWLYH DQG H[RWLF IRUHVW
HVSHFLDOO\ ZKHUH YHJHWDWLRQ LV GHQVH RU GLYHUVH 'HSD
5REHUWVRQ %YHOOELUGY DUH ZLGHVSUHDG DQG DUH SUHVFE
WKH\ DUH DEVHQW IURP SDUWV RI &DQWHUEXU\ DOPRVW DOO R
WKH V *LOO HW DO +HDWKHU SREHUWVRQ 7TKHLU
D UHVXOW RI GHIRUHVWDWLRQ IRRG FRPSHWLWLRQ ZLWK SRVYV
&RQVHUYDWLRQ D ORRQ %HOOELUGYV KDYH UHFHQWO\ |
IURP 7LULWLUL ODWDQJL ,VODQG DQG DUH EUHHGLQJ RQ WKH

+HDWKHU 5REHUWVRQ

%HOOELUGY DUH UHODWLYHO\ WDPH DQG DUH HDVLO\ QRW
SURGXFH D EHOO QRWH VRQJ DW GDZQ DQG GXVN DQG D OR
+HDWKHU B5REHUWVRQ ORRQ 7KHLU ZLQJV DOVR PDN
IOLJKW &KDPEHUYV 2XWVLGH Rl WKH EUHHGLQJ VHDVRQ EHC
PD\ DVVRFLDWH ZL WK RMWKXHW B HHOO BRIBERIG WHRKUFHY  +HDWKHU
+LJJLQV HW DO 'LHW LV SULPDULO\ QHFWDU DORQJ ZL\
YHIJHWDWLRQ +HDWKHU 5REHUWVRQ +LJJLQV HW DO

QDWLYH IRUHVW UHJHQHUDWLRQ WKURXJK SROOLQDWLRQ DQG W

%HOOELUGY DUH WHUULWRULDO DQG DUH RIWHQ VHHQ LQ S

+HDWKHU 5REHUWVRQ +LJJLQV HW DO 2Q WKH PDLQ
IRUN +HDWKHU SREHUWVRQ 7KH\ EUHHG LQ WKH VDPH W
EURRGYV RI HJJV DYHUDJH EHWZHHQ 6HSWHPEHU DQG -DQX

7KH IHPDOH LQFXEDWHYV WKH HJJV IRU DERXW GD\V DQG E
DURXQG GD\V +HDWKHU S5REHUWVRQ %HOOELUGY EUHF

\HDUV +HDWKHU O5REHUWVRQ SRSXODWLRQV ®OXMWEIOML W H



HUPLQEBRW WKH\ GR SHUVLVW LQ DUHDV ZLWK SUHGDWRUV 'HSEL

SREHUWVRQ

JLIXUH $83KRWRJUDSKV Rl WKH PDOH OHIW DQG IHPDOH ULJKW
IHPDOH KDV D IOD[ SROOHQ FURZQ 3KRWR FUHGLW 6LG ORVGHC(

YLD :LNLPHGLD &RPPRQV ,PDJHV FURSSHG

%URZQ TRFDURVOUQL[ \SVLORSKRUD

7TKH EURZQ TXDLO LV D *DOOLIRUP WKDW ZDV ZLGHO\ LQWU
WKH V DQG V &KDPEHUYV +HDWKHU SREHUWVRQ
VFDWWHUHG SRSXODWLRQV DFURVV WKH QRUWKHUQ KDOI RI WKF
*LOO HW DO ORRQ %URZQ TXDLO DUH VHGHQWDU\ LQ
VDOW PDUVKHV WKH HGJHV RI GXVW\ FRXQWU\ URDGV DQG URX.

+HDWKHU BS5REHUWVRQ ODUFKDQW +LJJLQV 7TKH\
ZKHUH WKH\ IRUDJH RQ IDOOHQ VHHGY ZHHGV OHDYHV VKRRWYV

+HDWKHU SREHUWVRQ ODUFKDQW +LJJILQV OR
6DQFWXDU\ LV FRQVLGHUHG RQH RI WKH EHVW SODFHV WR ILC

SREHUWVRQ 6HDEURRN 'DYLVRQ

%URZQ TXDLO DUH VPDOO DQG KDYH LQFRQVSLFXRXV FU\SW

7KHLU FDOO LV D ZKLVWOLQJ 3NHU ZHH™ ZLWK D ULVLQJ LQIOHFW



%YURZQ TXDLO DUH UHOXFWDQW IO\HUV DQG ZLOO UDSLGO\
LI GLVWXUEHG +HDWKHU SREHUWVRQ ODUFKDQW +LJJILC

IURP FRYHU ZLWK D IDVW ZKLUULQJ IOLJKW +HDWKHU 5REHUW)

JLIXUH 8KRWRJUDSK RI WKH EURZQ TXDLO &RWXUQL[ \SVLORS¥

:LNLPHGLD &RPPRQV && %< 6% ,PDJH FURSSHG

%URZQ TXDLO PD\ EH VHHQ DORQH EXW WKH\ DUH PRVW FRP

XS WR ELUGY RYHU WKH 6HSWHPEHU WR -DQXDU\ EUHHGLQJ VI
+LJJILQV 6HDEURRN 'DYLVRQ ORQRJDPRXV SDLUV OD\
EXLOW DW JURXQG OHYHO XQGHU WKLFN YHIHWDWLRQ +HDWKH!
7KH IHPDOH LQFXEDWHYV WKH HJJV IRU DURXQG GD\V DQG FKL
VRRQ DIWHU KDWFKLQJ +HDWKHU SREHUWVRQ %WURZQ TX

VH[XDOO\ PDWXUH E\ GD\V ODUFKDQW +LJJLQV /IRQJHYI



&DOLIRUQKD OXDEPBSOD FDOLIRUQLFD

7KH &DOLIRUQLD TXDLO LV D *DOOLIRUP WKDW ZDV LQWURC

*LOO HW DO +HDWKHU 5REHUWVRQ 6XEVHTXHQW
KDYH VXSSOHPHQWHG SRSXODWLRQV ZKLFK DUH QRZ GLVWULEX
URDGVLGH YHUJHVY DQG OHVV LQWHQVHO\ GHYHORSHG DUHDV WK
DO +HDWKHU 5REHUWVRQ ORRQ &DOLIRUQLD TX
GR PD\ PDNH VRPH ORFDO PRYHPHQWYV ODUFKDQW +LJILQV
JURXQG RU SHUFKHG RQ IHQFHSRVWYV EXVKHV RU ORZ WUHHV D!
FRYH\V ODUFKDQW +LJJILQV &DOLIRUQLD TXDLO IRUDJH
SDUWLFXODUO\ LQ WKH HDUO\ PRUQLQJ DQG EHIRUH GXVN +HD\

'LHW FRQVLVWY RI IDOOHQ VHHGV IUXLW OHDYHV JUDVV

ODUFKDQW +LJJLQV ORRQ

&DOLIRUQLD TXDLO KDYH FRQVSLFXRXV EHKDYLRXUV O0DOH\
JR " FDOO IRU DQ HIWHQGHG SHULRG RI WLPH IURP D SHUFK &K
IRVW FKLFENV PDNH ORXG GLVWUHVV ZKLVWOHY DQG DGXOWYV UF
+LJILQV 7KH\ PD\ IUHH]H DQG FURXFK ZKHQ GLVWXUEHG D
DODUPHG &KDPEHUV ODUFKDQW +LJJLQV 7TKHLU ZLQJ

DV WKH\ HVFDSH E\ UXQQLQJ DQG WKHQ IO\LQJ DZD\ &KDPEHUV

&RYH\V GLVEDQG QHDU WKH HQG RI ZLQWHU DQG PRQRJDPR.

SREHUWVRQ ODUFKDQW +LJJLQV JURP ODWH 6HSWHPE
HJJV DYHUDJH LY ODLG LQ D GHSUHVVLRQ LQ ORQJ JUDV\
+HDWKHU S5REHUWVRQ ODUFKDQW +LJJLQV 7KH IHPD

DQG WKH FKLFNV OHDYH WKH QHVW VRRQ DIWHU KDWFKLQJ +HI
GD\V ROG DQG EUHHGLQJ FDQ EHJLQ DW DJH RQH +HDWKHU 5R
7KH ROGHVW NQRZQ 1HZ =HDODQG ELUG OLYHG \HDUV +HDWKI

VXEMHFW WR SUHGDWLRQ )HE®PV VMDRBANY H GIWHIKRRMMAH X FDMMAWU RS D F

ol



RFFLGHQWDUIFIKMOD QW  +LJJLQV 1HVWYV DUH RIWHQ GHVWUR\F

GLVWXUEHG QHVWV PD\ EH DEDQGRQHG ORRQ

JLIXUH 8KRWRJUDSK RI WKH PDOH OHIW DQG IHPDOH ULJKW &L

S3KRWR FUHGLWYVY +D\GHQ 3\H

&KDIILQBFKQJLOOD FRHOHEYV

7KH FKDIILQFK LV D 3DVVHULIRUP WKDW ZDV LQWURGXFH
$FFOLPDWLVDWLRQ VRFLHWLHY EHWZHHQ DQG +HDWKHU
WR HVWDEOLVK EXW KDYH VLQFH EHFRPH WKH VHFRQG PRVW Zl
*LOO HW DO +HDWKHU B5REHUWVRQ :DWROD /DL
IRUHVWY DQG WKH\ DUH FRPPRQ DURXQG QDWLYH IRUHVW IULQJF
WXVVRFNODQG FRDVWV EHDFKHV DQG PXGIODWVY &KDPEHUYV

+LJJLQV HW DO 7KH\ DUH UHVLGHQW LQ $XFNODQG EXV

PRYHPHQWY IURP VHWWOHG DQG ZRRGHG KDELWDWV WR RSHQ D

&KDIILQFKHY DUH FRPPRQO\ IRXQG DORQH RU LQ WZRV DQG
WKH EUHHGLQJ VHDVRQ +HDWKHU B5REHUWVRQ +LJIJLQV "
LV UHSHDWHG IURP D KLJK SHUFK DQG JHQHUDOO\ FRPSULVHV \
IORXULVK +LJJLQV 'DYLHV ORRQ 2YHU DXWXPQ ZLQV
ODUJH IHHGLQJ IORFNV ZLWK RWKHU ILQFKHY KRXVH VSDUURZYV

+HDWKHU S5REHUWVRQ +LJJLQV HW DO &KDIILQFK
FHUHDO ZHHG DQG SLQH VHHGV EXW DOVR FRQVXPH IUXLW |

ioo



&KDPEHUYV +HDWKHU 5REHUWVRQ +LJJLQV HW DO
PLQRU GDPDJH WR FHUHDO FURSV DQG IUXLW EXGV WKRXJK GD
5REHUWVRQ +LJJIJLQV 'DYLHV &KDIILQFKHY FDQ EH WD

KXPDQV I10\LQJ XS WR FRYHU LI GLVWXUEHG RU WKUHDWHQHG &

JLIXUH 8KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJKW
FUHGLW $QGUHDV 7UHSWH && %< 6% DQG 'LHIJR '"HOVR && 9

,PDIJHVY FURSSHG

JORFNV EUHDN XS LQ ODWH -XO\ DQG SDLUV IRUP IRU WKH
JHPDOHV EXLOG D QHVW LQ WUHHV RU VKUXEV DQG W\SLFD!

EHWZHHQ PLG 6HSWHPEHU DQG ODWH -DQXDU\ SHDNLQJ RYHU

+LJJLQV HW DO 7KH IHPDOH LQFXEDWHYV WKH HJJV IRU
KDWFK RYHU D SHULRG RI GD\V DYHUDJH +HDWKHU SREL
\RXQJ IOHGJH DIWHU GD\V EXW FRQWLQXH WR EH IHG E\ ERW
SREHUWVRQ &KDIILQFKHYVY FDQ EUHHG DW DJH RQH DQG F
+HDWKHU S5REHUWVRQ +LJIJLQV 'DYLHYV

&RPPRQ PPSDLGRWKHUHYV WULVWLYV
7KH FRPPRQ P\QD LV D 3DVVHULIRUP WKDW ZDV SULPDULO\ 1
DQG WR FRQWURO FURS SHVW LQYHUWHEUDWHY +HDW
BRSXODWLRQV UHDFKHG $XFNODQG E\ EXW P\QDV DUH QRZ D

DV WKH\ SUHIHU ZDUPHU FOLPDWHV +HDWKHU SREHUWVRQ

fon



0\QDVY DUH ORFDOO\ DEXQGDQW DFURVV 1RUWK ,vVODQG IDUPOD!
+HDWKHU S5REHUWVRQ 7KH\ DUH FRPPRQ DURXQG IRUHVW |
o\QbY DUH VHGHQWDU\ DbQG PD\ EH VHHQ DORQH LQ SDLUV RU L
HW DO /IDUJH IORFNV PD\ WUDYHO NP WR FRPPXQDO UR

SREHUWVRQ +LJJLQV HW DO

JLIXUH $83KRWRJUDSK RI WKH FRPPRQ P\QD $FULGRWKHUHV WUI

BL[DED\ ,PDJH FURSSHG

0\QDV W\SLFDOO\ IHHG DW JURXQG OHYHO RQ LQYHUWHEU
FDUULRQ VPDOO ELUGV FKLFNV DQG ELUGYTV HJJV &KDPEHUYV
DO ORRQ $OWKRXJK WKH\ PD\ EHQHILW IDUPHUV E\ FI
P\QDV DUH FRQVLGHUHG SHVWV GXH WR WKH GDPDJH WKH\ FDXV]
QDWXUH WRZDUGV QDWLYH VSHFLHV &KDPEHUYV +HDWKHU
6DQFWXDU\ D 0\QDV FDQ EH WDPH DURXQG KXPDQV EXW WK
VWDUOLQJV IURP WKHLU QHVWV DQG PD\ DWWDFN RWKHU ELUG
ORRQ 7LULWLUL ODWDQJL 2SHQ 6DQFWXDU\ D 'XULQJ V

DOVR EUHDN RXW EHWZHHQ QHLJKERXULQJ SDLUV +HDWKHU 5F

ioo



(DUO\ PRUQLQJ WHUULWRULDO FDOOV DUH D ORXG UDXFRX
SURGXFHG E\ ERWK VH[HV IRU XS WR PLQXWHYV +HDWKHU 5R
WUHHV EXLOGLQJV FOLIIV RU WKLFN WDQJOHG YHIJHWDWLRQ +
SDLUV W\SLFDOO\ UDLVH WZR EURRGV RI HJJV DYHUDJH H

+LJJLQV HW DO (JJV DUH ODLG IURP PLG 2FWREHU WR
-DQXDU\ DQG DUH SULPDULO\ LQFXEDWHG E\ WKH IHPDOH IRU W.

<RXQJ WDNH GD\V WR IOHGJH DQG FRQWLQXH WR EH IH(
DIWHU OHDYLQJ WKH QHVW +HDWKHU SREHUWVRQ %UHH (
WKRXJK IHZ DWWHPSW EUHHGLQJ LQ WKHLU ILUVW \HDU +HDWKI

\HDUV LQ 1HZ =HDODQG +HDWKHU B5REHUWVRQ

&RPPRQ SKHXXDNVQWQXV FROFKLFXV

7KH FRPPRQ SKHDVDQW LV D *DOOLIRUP WKDW ZDV UHSHDW
ELUG IURP &KDPEHUYV *LOO HW DO 7KH 1HZ =HD
LQWHUEUHHGLQJ VXEVSHFLHY WKH PRVW SURPLQHQW EHLQJ WK
+HDWKHU B5REHUWVRQ 7RGD\ WKH SRSXODWLRQ RI DURXQ
UHOHDVH RI FDSWLYH EUHG ELUGV *LOO HW DO +HDWKHU
DUH D VHGHQWDU\ VSHFLHY DQG DUH IRXQG DFURVV VKUXEODQG
DQG IDUPODQG WKDW KDV SOHQW\ Rl FRYHU &KDPEHUYV +|
+LJJILQV ORRQ $OWKRXJK VSDUVH LQ WKH 6RXWK ,VOI

1RUWK ,VODQG SDUWLFXODUO\ LQ WKH QRUWK *LOO HW DO

SKHDVDQWY PD\ EH VHHQ DORQH LQ SDLUV RU JURXSV RI
+LJILQV 7KH\ DUH PRVW DFWLYH GXULQJ WKH PRUQLQJ D
SKHDVDQWY DUH RPQLYRURXV DQG SULPDULO\ IRUDJH DW J
JUuUDLQ ITUXLW LQYHUWHEUDWHY DQG VPDOO YHUWHEUDWHYV +F
ORRQ ODOHV PDNH DEUXSW WHUULWRULDO 3NRN NRN" F
+HDWKHU SREHUWVRQ 7KH\ KDYH KLJKO\ FRQVSLFXRXYV

IHPDOHV FKLFNV DQG MXYHQLOHVY PDNH WKHP FU\SWLF ZKHQ F

ioo



GLVWXUEHG SKHDVDQWYV ZLOO IUHH]H RU EXUVW ORXGO\ IURP \

ODUFKDQW +LJJLQV

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJI
FROFKLFXV SKRWR FUHGLW /XNDV] /I XNDVLN DQG 7KHUPRV YL

,PDIJHV FURSSHG

3KHDVDQWY DUH SRO\JDPRXV ORRQ ,Q 1HZ =HDODQG
ODWH ODUFK +HDWKHU B5REHUWVRQ 1HVWV DUH EXLOW LQ
RQ URDGVLGHYV RU FRXQWU\VLGH +HDWKHU B5REHUWVRQ
E\ WKH IHPDOH DORQH IRU GD\V +HDWKHU B5REHUWVRQ
OHDYH WKH QHVW DIWHU D IHZ KRXUV DQG DUH DEOH WR 10\ DUR
DJH WKDW SKHDVDQWY EHJLQ EUHHGLQJ LQ 1HZ =HDODQG LV XQ
ELUG OLYHG \HDUV +HDWKHU B5REHUWVRQ JHPDOHV DU

VKRW HDFK KXQWLQJ VHDVRQ +HDWKHU B5REHUWVRQ

&RPPRQ VWONXOUQ@AYV YXOJIDULYV
7KH FRPPRQ VWDUOLQJ LV D 3DVVHULIRUP WKDW ZDV LQWU
WR FRQWURO LQYHUWHEUDWH SHVWY &KDPEHUYV +HDWK
Rl 1HZ =HDODQGYV PRVW ZLGHVSUHDG DQG DEXQGDQW ELUG VSt
6WDUOLQJY DUH VRFLDO DQG DUH RIWHQ VHHQ LQ SDLUV R

RUFKDUGVY EHDFKHV FLW\ SDUNV JDUGHQV DQG VWUHHWYV +HI



ORRQ JORFNV DUH KLJKO\ YRFDO DQG LQGLYLGXDOV FDQ

&DOLIRUQLD TXDLOV DQG VKLQLQJ FXFNRRV &KDPEHUV +HD

JLIXUH 8KRWRJUDSK RI FRPPRQ VWDUOLQJV 6WXUQXV YXOJDUL

6WDUOLQJYVY DUH SULPDULO\ LQVHFWLYRURXYVY DQG IRUDJH RC
ORRQ 7KH\ DOVR FRQVXPH IUXLW DQG VXSSOHPHQW ZLWK
GHSULYH EHOGEHLWIRY IRR& RYHU ZLQWHU +HDWKHU SREHUWYV
$OWKRXJIK VWDUOLQJV PD\ EHQHILW IDUPHUV E\ UHGXFLQJ LQY
FRPPHUFLDO IUXLW DQG WKH\ DUH W\SLFDOO\ ZDU\ RI KXPDQV

ORRQ 6WDUOLQJYVY DUH WKRXJKW WR EH VHGHQWDU\ RU
IHHGLQJ VLWHY DQG URRVWYV +HDWKHU SREHUWVRQ +LJ.
VHDVRQDO PRYHPHQWY EHWZHHQ IDUPODQG DQG EXLOW XS DUF

+LJIJLQV HW DO

6WDUOLQJV QHVW LQ WUHH KROORZV RU FUHYLFHV RQ FOLI
VSHFLHV LI UHTXLUHG +LJJLQV HW DO ORRQ (DFK F

'"HFHPEHU -DQXDU\ PDOHV YLVLW WKHLU QHVW VLWH DQG GHIHQ



FOLFNV ZDUEOHV DQG ZKLVWOHYVY +HDWKHU S5REHUWVRQ

HJJV DYHUDJH DURXQG PLG WR ODWH 2FWREHU +HDWKHU

EUHHGHUV OD\ D VHFRQG FOXWFK LQ WKH ILUVW ZHHN Rl 1RYF

l1RYHPEHU HDUO\ ' HFHPEHU +HDWKHU O5REHUWVRQ %RWK <

+HDWKHU S5REHUWVRQ &KLFNV IOHGJH DIWHU GD\V DC
ZHHNV +HDWKHU SREHUWVRQ JHPDOHV EHJLQ EUHHGL

+HDWKHU SREHUWVRQ 7KH DYHUDJH OLIH H[SHFWDQF\ L\

NQRZQ 1HZ =HDODQG ELUG OLYHG \HDUV +HDWKHU 5REHUWYV

'XQQRBNXQHOOD PRGXODULYV

7KH GXQQRFN LV D 3DVVHULIRUP WKDW ZDV LQWURGXFHC
$FFOLPDWL]DWLRQ VRFLHWLHY DQG LQGLYLGXDOV EHWZHHQ
+HDWKHU 5REHUWVRQ BHYHUDO KXQGUHG ELUGV ZHUH
ZLGHVSUHDG DQG ORFDOO\ FRPPRQ WKH VSHFLHV LV UDUH WKU
5REHUWVRQ 'XQQRFNV KDYH WDNHQ DGYDQWDJH RI ZLGHYV
UHVXOWLQJ GHQVH UHJURZWK &KDPEHUV +LJJLQV HW DO
YHIJHWDWLRQ LQ SLQH IRUHVWV RUFKDUGY ZHOO HVWDEOLVKH!
VEFDWWHUHG KHGJHV DQG QDWLYH IRUHVW IULQJHV &KDPEHUV

DO ORRQ

'XQQRFNV DUH W\SLFDOO\ IRXQG DORQH RU LQ SDLUV WE
DVVRFLDWLQJ ZLWK KRXVH VSDUURZV RQ ODZQV &KDPEHUYV
DFWLYH DQG UHVWOHVVO\ SURGXFH D PHORGLRXV ZDUEOHG Z
YHIJHWDWLRQ DV ZHOO DV D VKDUS KLJK SLWFKHG 3WVHHS” FD

ORRQ '"HVSLWH WKLV EHKDYLRXU WKH\ DUH WA\SLFDOO\

'XQQRFNV SULPDULO\ IRUDJH DORQH FORVH WR RU ZLWKLQ
LOQOYHUWHEUDWHY ZLWK VRPH VHHGY DQG VPDOO IUXLW &KDPEH

HW DO ORRQ



,Q 1HZ =HDODQG GXQQRFNV DUH VHGHQWDU\ DQG UHPDLQ L
5REHUWVRQ +LJJLQV HW DO +HUH WKH\ DSSHDU WR
WKH\ H[KLELW SRO\J\Q\ SRO\DQGU\ DQG SRO\J\QDQGU\ HOVHZKH
EXLOW ZLWKLQ D KHGJH RU EXVK DW D ORZ KHLJKW DQG EUR
$XIJXVW WR -DQXDU\ +HDWKHU S5REHUWVRQ 7KH IHPDOH LC
DQG ERWK SDUHQWYVY IHHG WKH FKLFENV XQWLO IOHGJLQJ DW

+LJJLQV HW DO 'XQQRFNV EHJLQ EUHHGLQJ DW DJH RC

ELUG OLYLQJ IRU VL[ \HDUV +HDWKHU 5REHUWVRQ +LJJLQ

JLIXUH $3KRWRJUDSK RI WKH GXQQRFN 3UXQHOOD PRGXODULYV

:LNLPHGLD &RPPRQV && %< 6% ,PDJH FURSSHG

(DVWHUQ VRIWVWUOFHW FXV H[LPLXYV

7KH HDVWHUQ URVHOOD LV D 3VLWWDFLIRUP WKDW ZDV LQW
OLEHUDWLRQVY DQG DYLDU\ HVFDSHV *LOO HW DO +HDWKI
HVWDEOLVKHG LQ $XFNODQG E\ +HDWKHU S5REHUWVRQ
ORFDOO\ FRPPRQ LQ WKH SDUNV DQG JDUGHQV RI VHWWOHG UHJ

DQG IRUHVW UHPQDQWY DFURVV PRVW RI WKH 1RUWK ,VODQG DC

e

o



+HDWKHU 5REHUWVRQ +LJJILQV 7TKH\ DUH VRFLDC
VPDOO IORFNV RI ELUGY +HDWKHU SREHUWVRQ +LJJILQ

DQG PRQRJIJDPRXV SDLUV SHUVLVW \HDU URXQG IURP \HDU WR \H

JLIXUH $3KRWRJUDSK RI HDVWHUQ URVHOODV 3ODW\FHUFXV HJ[L

(DVWHUQ URVHOODY KDYH FRQVSLFXRXVY FRORXUDWLRQ DQC

=HDODQG &KDPEHUYV +HDWKHU SREHUWVRQ +RZHYHI
DPRQJVW EUDQFKHV &KDPEHUV (DVWHUQ URVHOODYV DUH Z
VDIHW\ RI D WUHH +LJJLQV ORRQ 7KH\ SURGXFH D ORX

DQG D FKDWWHU\ PXWHG EDEEOLQJ VRXQG ZKHQ HDWLQJ RU DSS
ORRQ ORRQ 'LHW FRQVLVWY RI D ZLGH UDQJH RI1 IU

LQVHFWY DQG VHHGV +HDWKHU SREHUWVRQ +LJJILQV

SUuLpPbULO\ DUERUHDO IHHGHUV WKRXJK WKH\ GR FRQVXPH VH

RFFDVLRQDOO\ FDXVH GDPDJH WR FLWUXV IUXLW NLZLIUXLW Wi



Y%YHWZHHQ 2FWREHU DQG )HEUXDU\ D FOXWFK RI HJJV D
FDYLW\ RU WKH FURZQ RI D WUHH IHUQ +HDWKHU SREHUWVR
FRQGLWLRQV DUH JRRG *DOEUDLWK 7KH IHPDOH LQFXED)
5REHUWVRQ 2YHU WKLV WLPH VKH LV IHG E\ WKH PDOH Zt
+HDWKHU S5REHUWVRQ +LJILQV JHPDOHV LQ WXUQ IH
SDUHQWY IHHG ROGHU FKLFNV ZKLFK IOHGJH DW GD\V +HDYV
DURXQG WKHLU SDUHQWYV IRU VHYHUDO PRQWKYV +HDWKHU SRI
WKH DJH RI ILUVW EUHHGLQJ LV XQNQRZQ KRZHYHU $XVWUDOL
EHIJLQ DW DJH WKUHH +LJJLQV OD[LPXP ORQJHYLW\ LQ 1F

HDVWHUQ URVHOODYV FDQ OLYH \HDUV LQ $XVWUDOLD *DOEUL

(XUDVLDQ EORBEEKNUBHUXOD

7KH (XUDVLDQ EODFNELUG LV D 3DVVHULIRUP WKDW ZDV LQ\

IRU VHQWLPHQWDO UHDVRQV *LOO HW DO +HDWKHU
VXFFHVVIXOO\ WDNHQ DGYDQWDJH RI PRGLILHG KDELWDWYV DQG
1HZ =HDODQG FRPPRQ DFURVV DOPRVW DOO WHUUHVWULDO HQ
DQG RSHQ VSDFH +HDWKHU SREHUWVRQ +LJJLQV HW DO
DUH VHGHQWDU\ LQ 1HZ =HDODQG DQG DUH JHQHUDOO\ REVHUY
LQ VPDOO JURXSV +LJJLQV HW DO 7KH\ DUH RIWHQ IRXQG
OHYHO ZKHUH WKH\ FRQVXPH LQYHUWHEUDWHY VHHGV DQG IUX

ORRQ %ODFNELUGYV IDFLOLWDWH WKH GLVSHUVDO RI QD

VSHFLHVY DQG FDXVH FRQVLGHUDEOH GDPDJH WR FRPPHUFLDO IL

%ODFNELUGY DUH KLJKO\ YRFDO SDUWLFXODUO\ DW GDZQ
ZDUEOLQJ VXEVRQJ LV W\SLFDOO\ SURGXFHG IURP XQGHU YHJH
%ODFNELUGY DUH VK\ DQG ZDU\ RI KXPDQV DQG ZLOO SURGXFH

WKUHDWHQHG RU LI D SUHGDWRU LV QHDU +HDWKHU SREHUW

o7



-DQXDU\ PDOHV GHIHQG WKHLU EUHHGLQJ WHUULWRU\ ZLWK D (

FODWWHULQJ DQG FOXFNLQJ QRWHV HQGLQJ ZLWK D WULOO +H

%ODFNELUGY DUH PRQRJDPRXV DQG QHVW LQ WKH IRUNV RI
$UPLWDJH ORRQ %HWZHHQ $XJXVW DQG ODWH 'HFHPEL
DUH ODLG DQG LQFXEDWHG E\ WKH IHPDOH IRU DERXW WZR Z}
TXLFNO\ UHSODFHG LI WKH\ IDLO +HDWKHU SREHUWVRQ (
DIWHU GD\V DQG WKH \RXQJ UHPDLQ QHDU WKHLU SDUHQ\
&KDPEHUYV +HDWKHU 5REHUWVRQ ORRQ % ODFNE

DQG WKH ROGHVW NQRZQ 1HZ =HDODQG ELUG OLYHG \HDUV +F

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJKW
3KRWR FUHGLW =H\QHO &HEHFL && %< 6% DQG 7LP 6WUIWHL

DQG ,PDJHV FURSSHG

(XUDVLDQ BROIDXGNDUYHQVLYV

7KH (XUDVLDQ VN\ODUN LV D 3DVVHULIRUP WKDW ZDV LQWU
VRFLHWLHYVY EHWZHHQ DQG *LOO HW DO +HDWKHU
LQWURGXFHG IRU VHQWLPHQWDO UHDVRQV +HDWKHU SREHUW\
QRZ ZLGHVSUHDG DQG FRPPRQ DFURVV RSHQ FRXQWU\ IDUPOL
VXEDOSLQH KHUE ILHOGV *LOO HW DO +HDWKHU S5REHUW\

7KH\ DUH DEVHQW IURP IRUHVWY DQG WKLFN YHIHWDWLRQ DQG

ioo



URFNV ORZ VKUXEEHU\ RU RQ IHQFHSRVWYV &KDPEHUYV *LOC
+LJJLQV HW DO 6N\ODUNV DUH PRVWO\ VHGHQWDU\ LQ 1Hz
SbLUV KRZHYHU VRPH ELUGY PDNH ORFDO PRYHPHQWYV WR IORF

+HDWKHU S5REHUWVRQ +LJJLQV HW DO

JLIXUH $3KRWRJUDSK RI WKH (XUDVLDQ VN\ODUN $ODXGD DUYH(

:LNLPHGLD &RPPRQV && %< 6% ,PDJH FURSSHG

6N\ODUNV IHHG DW JURXQG OHYHO RQ WKH VHHGV RI JUDV
LQYHUWHEUDWHY +HDWKHU S5REHUWVRQ +LJJILQV HW DC
FRQVLGHUDEOH HFRQRPLF ORVV E\ HDWLQJ WKH VRZQ JUDLQV
VWULSSLQJ WKH OHDYHV I URP WRPDWRHY ZKHDW FDEEDJHV DQ
DO , ] WKUHDWHQHG VN\ODUNV FURXFK DQG UHPDLQ VWDW
IOXVKHG &KDPEHUYV +LJJLQV HW DO ODOHV SURGXFH
IRU XS WR ILYH PLQXWHYV ZKLOVW KRYHULQJ XS WR P LQ WKH

+LJJLQV HW DO 7KLV VRQJ LV DOVR VRPHWLPHVY SURGX

6N\ODUNV DUH PRQRJDPRXV DQG EUHHG LQ WKH VDPH WHUUI

JHPDOHV EXLOG D QHVW LQ D JURXQG GHSUHVVLRQ DQG O



EHWZHHQ 6HSWHPEHU WR -DQXDU\ +HDWKHU B5REHUWVRQ

GD\V DQG ERWK SDUHQWYV IHHG WKH FKLFNV +HDWKHU SREH!
WKH QHVW DIWHU GD\V DQG EHJLQ 10\LQJ DW DURXQG GD\V
FDQ EUHHG DW DJH RQH +HDWKHU B5REHUWVRQ /IRQJHY LW\
FDQ OLYH WR HLJKW \HDUV ROG LQ (XURSH +HDWKHU 5REHU

PDJSLHV DQG (KHQDHFKRWHXKNRSOHRW HJJV +LJJLQV HW DO

(XURSHDQ JIRRDWIEGRHARLY FDUGXHOLV

7KH (XURSHDQ JROGILQFK LV D 3DVVHULIRUP WKDW ZDV
$FFOLPDWLVDWLRQ VRFLHWLHY EHWZHHQ DQG *LOO HW I
RU VR OLEHUDWHG %YULWLVK ELUGY HVWDEOLVKHG TXLFNO\ D
SREHUWVRQ :DWROD 7TRGD\ JROGILQFKHYV DUH PRUFE
%ULWDLQ DQG DUH IRXQG QDWLRQZLGH DFURVYV XUEDQ SDUNV [
HIRWLF IRUHVWY EHDFKHV DQG VXUURXQGLQJ KDELWDWV &KDPI
HW DO ORRQ 7KH\ DUH DEVHQW IURP WDOO LQGLJHQR:

DUH VHGHQWDU\ DQG DUH PRVW FRPPRQO\ IRXQG LQ IORFNV RI

DQG ZLQWHU WKH\ PD\ PRYH ORFDOO\ WR IRUP IORFNV RI RYHU

SREHUWVRQ +LJJLQV HW DO ORRQ

*ROGILQFKHYV XVXDOO\ IRUDJH DW RU QHDU JURXQG OHYHO
WKH RFFDVLRQDO LQYHUWHEUDWH DQG YHU\ UDUHO\ QHFWDU
+LJJLQV HW DO $OWKRXJIK JROGILQFKHY PD\ EHQHILW FRPI
ZHHGV DQG WKLVWOHV WKH\ DOVR FDXVH PLQLPDO GDPDJH WR

+LJIJLQV HW DO *ROGILQFKHY FDQ EH DSSURDFKDEOH
+LJJLQV HW DO ,Q IOLJKW WKH\ SURGXFH D VRIW 3WVZLW

WKHLU EODFN ZLQJY DUH HDVLO\ UHFRJQLVDEOH &KDPEHUV

,Q ODWH 6HSWHPEHU IORFNV EUHDN XS PRQRJDPRXV SDLL
FDQDU\ OLNH OLTXLG WZLWWHULQJ VRQJ XQWLO HDUO\ )HEUXDU
D QHVW LQ JRUVH VKUXEV D FRQLIHU RU SHDFK RU DSSOH WU

ioo



7ZR EURRGV RI HJJV DYHUDJH DUH ODLG EHWZHHQ PLG 2F
E\ WKH IHPDOH IRU GD\V DYHUDJH +HDWKHU 5REHUWYVR
IHHGVY WKH IHPDOH ZKLOH VKH LV LQFXEDWLQJ DQG EURRGLQJ D
+HDWKHU S5REHUWVRQ <RXQJ IOHGJH DW GD\V DYHUL
SDUHQWYV IRU D IXUWKHU ZHHNV +HDWKHU SREHUWVRQ

DW MXVW XQGHU RQH \HDU ROG DQG PD\ OLYH XS WR HLJKW \HD

JLIXUH $3KRWRJUDSK RI WKH (XURSHDQ JROGILQFK &DUGXHOLYV

JUDQNOLQ YLD :LNLPHGLD &RPPRQV && %< 69% ,PDJH FURSSH

(XURSHDQ JUBBQGDQGFXKLY FKORULYV

7KH (XURSHDQ JUHHQILQFK LV D 3DVVHULIRUP WKDW ZD
$FFOLPDWL]DWLRQ VRFLHWLHY EHWZHHQ DQG *LOO HW D
WKDQ %ULWLVK ELUGVY ZHUH OLEHUDWHG EXW JUHHQILQFKHV -
DFURVYV IDUPODQGY H[RWLF SODQWDWLRQV VKHOWHUEHOWV V

PRGLILHG KDELWDW ZLWK LQWURGXFHG YHIJHWDWLRQ *LOO HW

ioo



DO 7KH\ DUH XQFRPPRQ LQ QDWLYH IRUHVW DQG DUH DE\
+HDWKHU S5REHUWVRQ *UHHQILQFKHY DUH VHGHQWDU\ DQ
HW DO 2YHU DXWXPQ DQG ZLQWHU WKH\ PD\ PDNH ORFDO F
ZLWK JROGILQFKHVY \HOORZKDPPHUV DQG KRXVH VSDUURZV LC

YHIHWDWLRQ *LOO HW DO +HDWKHU 5REHUWVRQ +LJ

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJK
FKORULV SKRWR FUHGLW .HY &KDSPDQ && %< DQG (VWRU

FURSSHG

*UHHQILQFKHV XVXDOO\ IRUDJH DW RU QHDU JURXQG OHYHO
SLQHVY VXSSOHPHQWLQJ ZLWK LQYHUWHEUDWHY DQG VPDOO IU.
ORRQ 7KH\ DUH FRQVLGHUHG D PLQRU FRPPHUFLDO SH
FRQVXPH WKH EXGV RI VRPH IUXLW FURSV +HDWKHU SREHUWYV|
EH DSSURDFKDEOH DQG XVH JDUGHQ ELUG WDEOHV WKRXJK WK
ORRQ ,Q 6HSWHPEHU IORFNV EUHDN XS PRQRJDPRXYV
IOXWWHULQJ EHWZHHQ KLJK SHUFKHY DQG SURGXFLQJ D KDUVK L
+HDWKHU SREHUWVRQ 7KLYV FDOO LV UHSHDWHG XQV
UHSRUWHG ELUG YRFDOLVDWLRQ DFURVYV 1HZ =HDODQG +LJJLQ

KHDUG PRUH RIWHQ WKDQ WKH\ DUH VHHQ +LJJLQV HW DO



IHVWYV DUH EXLOW LQ IRUNV RU RXWHU EUDQFKHY QHDU WK!

SREHUWVRQ +LJJLQV HW DO FOXWFKHV RI HJJ\
E\ WKH IHPDOH IRU GD\V DYHUDJH EHWZHHQ PLG 2FWREH!
2FWREHU DQG HDUO\ -DQXDU\ +HDWKHU 5REHUWVRQ 7KH

QHVW DQG ERWK SDUHQWYV IHHG WKH FKLFNV +HDWKHU B5REHL
DYHUDJH DQG FRQWLQXH WR EH IHG IRU DQRWKHU ZHHNYV
EHJLQ EUHHGLQJ DW MXVW XQGHU RQH \HDU ROG DQG FDQ OLYH

5REHUWVRQ

*UH\ ZDUEOHU *HUURWQHWRIDWD

7KH JUH\ ZDUEOHU LV D SURWHFWHG HQGHPLF 3DVVHULIRL
WKUHDWHQHG" +HDWKHU 5REHUWVRQ 5REHUWVRQ HW DO
VHFRQG VPDOOHVW ELUG DQG WKH\ KDYH EHFRPH WKH PRVW ZLG
ZLGHVSUHDG DQWKURSRJHQLF ODQGVFDSH PRGLILFDWLRQ $QG*H
HW DO 7KH\ DUH FRPPRQ DQG DEXQGDQW LQ WKH PLGGOH
SUHVHQW &KDPEHUYV +HDWKHU B5REHUWVRQ +LJJILQV
IRXQG DORQH LQ SDLUV RU LQ VPDOO IORFNV RYHU ZLQWHU R
DQG FKDIILQFKHY &KDPEHUYV +HDWKHU B5REHUWVRQ +
D ORXG DQG OHQJWK\ ZDYHULQJ WULOO VRQJ DQG DUH RIWHQ

+HDWKHU S5REHUWVRQ

*UH\ ZDUEOHUV SULPDULO\ FRQVXPH LQYHUWHEUDWHYV DQ
+HDWKHU S5REHUWVRQ +LJJLQV 3HWHU ORRQ 3L
RU FDXJKW ZKLOVW KRYHULQJ QHDU WKH HQG RI EUDQFKHV XVL
+HDWKHU SREHUWVRQ +LJILQV SHWHU $GXOW JUH\
IURP FDWV DQG HJJV DUH VRPHWLPHY HDWHQ E\ PXVWHOLGYV DC
WKDW SRSXODWLRQV DUH ODUJH HQRXJK WR UHPDLQ XQWKUHD\

G +LJJLQV 3HWHU



JLIXUH $3KRWRJUDSK RI WKH JUH\ ZDUEOHU *HU\JRQH LJIJDWD

YLD :LNLPHGLD &RPPRQV && %< 6% ,PDIJH FURSSHG

*UH\ ZDUEOHU SDLUV DUH VHGHQWDU\ DQG PRQRJDPRXV UH|I
IURP ODWH -XO\ WR HDUO\ $XJXVW LQ WKH VDPH WHUULWRU\ \HD
3HWHU 'RPHG QHVWY DUH EXLOW E\ WKH IHPDOH DQG E
EHWZHHQ $XJXVW DQG 'HFHPEHU ZLWK SHDNV LQ 6HSWHPEHU D¢
+LJJLQV S3HWHU )RU GD\V DYHUDJH WKH HJJV DUF
EURRGYV WKH \RXQJ IRU WKH ILUVW GD\V +HDWKHU S5REHUW
DYHUDJH DQG DUH IHG IUHTXHQWO\ E\ ERWK SDUHQWYV GXULQ
DIWHU OHDYLQJ WKH QHVW +HDWKHU 5REHUWVRQ +LJJILQV
VHYHUDO NLORPHWUHYV IURP WKHLU QDWDO WHUULWRU\ DQG Et}
5REHUWVRQ 7KH DYHUDJH OLIH H[SHFWDQF\ LV DURXQG IL

OLYH RYHU \HDUV +HDWKHU B5REHUWVRQ

*UH\ ZDUEOHUV DUH DOVR KRVWVYV RI WKH PLJUDWRU\ SDUDV
$OWKRXIK ILUVW FOXWFKHY DUH W\SLFDOO\ ODLG EHIRUH W

UHSODFH DQ HJJ LQ WKH JUH\ ZDUEOHUfYV VHFRQG FOXWFK +HL



KDWFKHG WKH VKLQLQJ FXFNRR FKLFN H[SHOV WKH JUH\ ZDUEOH

FXFNRR LV UDLVHG DORQH E\ WKH JUH\ ZDUEOHU KRVWYV +HDWK

+RXVH VSBDURAU GRPHVWLFXYV

7KH KRXVH VSDUURZ LV D VRFLDEOH 3DVVHULIRUP WKDW ZD\
DQG WR FRQWURO FURS SHVW LQYHUWHEUDWHY &KDPEHUV
KRXVH VSDUURZV DUH ZLGHO\ GLVWULEXWHG DQG DUH DEXQGD!
DUHDV ZLWK KLJK DQWKURSRJHQLF DFWLYLW\ VXFK DV FLWLHV \

+LJJLQV HW DO ORRQ 7TKH\ DUH XQFRPPRQ ZLWKI
VSDUURZV DUH SULPDULO\ VHGHQWDU\ DQG DUH W\SLFDOO\ VHH
+HDWKHU S5REHUWVRQ +LJJLQV HW DO 2YHU VXPPHU
EDWKV RQ GLUW SDWKV DQG DORQJ URDG HGJHV ORRQ +R X
Rl FKLUSV DQG IORFNV SURGXFH D FROOHFWLYH FDFRSKRQ\ IUF

DQG ZLQWHU &KDPEHUYV +HDWKHU S5REHUWVRQ

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJKW
SKRWR FUHGLW ODWKLDV $SSHO && DQG /LS .HH <DS && %

,PDIJHVY FURSSHG

+RXVH VSDUURZV DUH RSSRUWXQLVWLF IHHGHUV ZKR RIWH
+HDWKHU SREHUWVRQ +LJIJLQV HW DO 7TKHLU GLHW

DQG ZHHG VHHGV IRRG VFUDSV DQG LV VXSSOHPHQWHG ZLWK



5REHUWVRQ +LJJIJLQV HW DO $OWKRXJIK ZzDU\ KRXVH V
KXPDQV IRU IRRG +LJJLQV HW DO 7KH\ PD\ VKRZ DJJUH
DOQOWKURSRJHQLF IRRG VRXUFHV ORRQ 7TRGD\ KRXVH VSDU!
FRQVLGHUDEOH GDPDJH WR FHUHDO JUDLQV DQG IUXLW FURS\

LQIUDVWUXFWXUH +HDWKHU OS5REHUWVRQ +LJIJLQV HW DO

ORQRJDPRXV SDLUV W\SLFDOO\ UHPDLQ WRJHWKHU IRU OLIH
\HDU +LJJLQV HW DO ODOHV EXLOG D GRPHG QHVW LQ WKH
GHIHQGLQJ WKH WHUULWRU\ ZLWK ORXG FDOOV XQWLO -DQXDU\
HJJV DYHUDJH DUH LQFXEDWHG E\ ERWK SDUHQWYV IRU G

%RWK SDUHQWY IHHG WKH FKLFNV ZKLFK IOHGJH DIWHU

+LJJLQV HW DO ORUWDOLW\ RI HJJV DQG QHVWOLQJV L
LQGLYLGXDOV IURP HDFK FOXWFK W\SLFDOO\ VXUYLYLQJ WR 10

EUHHGLQJ DW MXVW XQGHU RQH \HDU DQG PD\ OLYH XS WR \HL

.—N— 1RUWK ,VODWQGRNPMHYLGLRQDOLY VHSWHQWULRQDOLYV
7TKH N—N— LV D SURWHFWHG HQGHPLF 3VLWWDFLIRUP WKD
+HDWKHU 5REHUWVRQ SREHUWVRQ HW DO —N— ZHI
1HZ =HDODQG EXW ZLGHVSUHDG GHIRUHVWDWLRQ SUHGDWLRC
PDPPDOV UHGXFHG SRSXODWLRQV WR ORFDOLVHG IORFNV E\
+HDWKHU SREHUWVRQ $V D GLUHFW UHVXOW RI VXFFHVVI
ORFDOO\ FRPPRQ DQG KDYH D SRSXODWLRQ RI DURXQG +HD
ORVW N—N— DUH UHVLGHQW RQ SUHGDWRU IUHH RIIVKRUH
YLVLW ROG DQG UHPQDQW PDLQODQG QDWLYH IRUHVWY SUHGDYV
JDUGHQV &KDPEHUV +HDWKHU SREHUWVRQ +LJJILQY
6KDNHVSHDU 2SHQ 6DQFWXDU\ OLNHO\ IURP 7—ZKDUDQXL 5HJLI

D 7LULWLUL ODWDQJL 2SHQ 6DQFWXDU\ E

.—N— DUH XVXDOO\ VHHQ DORQH RU LQ QRLV\ IORFNV RI XS
'"HSDUWPHQW RI &RQVHUYDWLRQ H +LJJLQV 7TKH\ FDQ E

s A A



YDULHW\ RI FDOOV UDQJLQJ IURP VRIW PHORGLRXV ZKLVWOLQJ
SREHUWVRQ +LJJILQV 6RIWHU FDOOV DUH XVXDOO\ SUR
DUH PDGH ZKHQ GLVWXUEHG 10\LQJ RU LQ IORFNV &KDPEHUYV

.—N— PD\ EH FU\SWLF DQG YRFDOO\ VLOHQW ZKHQ IHHGLQJ
IROLDJH DQG VKRRWV WKRXJK WKH VRXQG RI EDUN EHLQJ ULSSFH
WKHLU SUHVHQFH DZD\ +HDWKHU 5REHUWVRQ +LJJILQV
FRQVSLFXRXV DV WKH\ ORXGO\ MXPS EHWZHHQ EUDQFKHV LQ WK

+LJJILQV

JLIXUH $3KRWRJUDSK RI WKH 1RUWK ,vODQG N—N— 1HVWRU PHU

5RVLQR YLD :LNLPHGLD &RPPRQV && %< 6% ,PDJH FURSSHG

.—N— QHVW LQ WUHH FDYLWLHY DQG QHVW ER[HV +HDWKI
GLFWDWHV WKH WLPLQJ DQG H[WHQW RI EUHHGLQJ DQG IHZ SDL
5REHUWVRQ ORQRJDPRXV SDLUV OD\ FOXWFKHV RI HJ.

ODUFK +HDWKHU B5REHUWVRQ JHPDOHV LQFXEDWH WKH HJ



HYHU\ PLQXWHY +HDWKHU 5REHUWVRQ ORRQ <R XC
ERWK SDUHQWYV IHHG WKH FKLFNV ZKLFK IOHGJH DURXQG GD\\
PD\ OHDYH WKH QHVW EHIRUH WKH\ FDQ 10\ DQG ZLOO VSHQG D |
RI &RQVHUYDWLRQ H +LJJLQV .—N— FDQ EHJLQ EUHHG
LQGLYLGXDO OLYHG PRUH WKDQ \HDUV +HDWKHU SREHUWVR (
HJJV DUH SDUWLFXODUO\ YXOQHUDEOH WR SUHGDWLRQ IURP VW
FDYLWLHV 'HSDUWPHQW RI &RQVHUYDWLRQ H +HDWKHU 5R
DQG SHVW FRQWURO WDUJHWLQJ SRVVXPV UDWV VWRDWYV DC

'HSDUWPHQW RI &RQVHUYDWLRQ H +HDWKHU S5REHUWVRQ

/IRQJ WDLOHG FXFNR®\QDPHWRHBEWHQVLV

7KH ORQJ WDLOHG FXFNRR LV D SURWHFWHG HQGHPLF &XF
SQDWXUDOO\ XQFRPPRQ ~ WKRXJK GDWD LV SRRU +HDWKHU 5R|
D PLJUDWRU\ EURRG SDUDVLWH WKDW EUHHGV LQ 1HZ =HDODQG
WKH 3DFLILF ,VvODQGV *LOO HW DO +HDWKHU B5REHUWVRQ
PD\EH EH IRXQG DQ\ZKHUH LQ 1HZ =HDODQG GXULQJ WKHLU PLJL
LQ QDWLYH DQG H[RWLF IRUHVWYV ZKHUH WKHLU KRVWYV DUH SUH
5SREHUWVRQ +LJILQV +RVWV LQFOXGH ZKLWHKHDGV |
ORKRXD RFKURGBSKDRDQ FRKRHIXTHQRYDH\LIQHWR B GIRXW K ,VODQG

SREHUWVRQ

/IRQJ WDLOHG FXFNRRV IRUDJH LQ WKH FURZQV RI WUHHYV
LQYHUWHEUDWHY OL]DUGYV QHVWOLQJV VPDOO ELUGV ELUGY
+HDWKHU 5REHUWVRQ +LJJILQV ORRQ 7KH\ DUH R
ELUGYV + LQ IOLJKW LWV WDLO IHDWKHUYVY DUH DV ORQJ DV LWV E
ORRQ +RZHYHU ORQJ WDLOHG FXFNRRV DUH ZHOO FDPRXIO
E\ WKHLU KDUVK VKULHNLQJ 3]]ZKHHVKW" FDOO SURGXFHG IURP
5REHUWVRQ +LJIJLQV $OWKRXJIK UDUHO\ VHHQ WKH\ X\

WR ILYH ELUGY OLNHO\ PDOHV PD\ OLQH XS WR SHUIRUP SHUF

i6oo



ZKLOVW FDOOLQJ +HDWKHU S5REHUWVRQ +LJJILQV IR C

DUH WKRXJKW WR KDYH D OHN PDWLQJ V\VWHP +LJJLQV

JLIXUH $3KRWRJUDSK RI WKH ORQJ WDLOHG FXFNRR (XG\QDP\V

FUHGLW 7H 3DSD ELUGY FROOHFWLRQ && %<

Y%YHWZHHQ PLG 1RYHPEHU DQG PLG '"HFHPEHU WKH ORQJ WD
KRVWIV QHVW ORRQ 7KH HJJ LV ODUJHU WKDQ WKH KRVW )\
IRU GD\V +HDWKHU SREHUWVRQ 8SRQ KDWFKLQJ WKH \
FKLFNV ITURP WKH QHVW DQG LV UDLVHG DORQH +HDWKHU 5RE|
DQG FRQWLQXRXVO\ EHJV IRU IRRG IRU DERXW ZHHNV +HDWK]
\RXQJ FXFNRRV PLJUDWH WR WKH 3DFLILF ,vODQGYVY ZKHUH WKH
5REHUWVRQ +LJJILQV $GXOWV UHWXUQ WR WKH VDPH C
PD\ RYHUZLQWHU LQ 1HZ =HDODQG WKHVH ELUGV UHPDLQ LQF
/IRQJHYLW\ LV XQNQRZQ DQG LW LV WKRXJKW WKDW SRSXODWLI

VSHFLHVY SRSXODWLRQV DQG WKH FOHDUDQFH RI VXE WURSLFIL



/IRQJ WDLOHG FXFNRRY DUH SUHGDWHG E\ FDWV DQG WKH\

PLIJUDWLRQ +HDWKHU OS5REHUWVRQ +LJJILQV

0DOOBQGV SODW\UK\QFKRYV
7KH PDOODUG LV D SDUWLDOO\ SURWHFWHG $QVHULIRUP W}t
SXUSRVHV +HDWKHU B5REHUWVRQ %ULWLVK VWRFN IURP !
EXW SRSXODWLRQV ZHUH QRW SDUWLFXODUO\ VXFFHVVIXO X
*LOO HW DO +HDWKHU B5REHUWVRQ 0DOODUGYV :
V DQG V DQG OLEHUDWLRQV FRQWLQXHG XQWLO +HDW
SRSXODWLRQV PDNH XS DURXQG RI 1HZ =HDODQGYTV GDEEOLQ

ZDWHUIRZO VSHFLHV LQ WKH FRXQWU\ *LOO HW DO ORRQ

VKRW HDFK \HDU GXULQJ JDPH VHDVRQ DQG SRSXODWLRQV DUH

ODOODUGY DUH IRXQG QDWLRQZLGH LQ SDLUV RU IORFNV DF
VXFK DV VKDOORZ SRQGV ODNHV ULYHUV HVWXDULHV EHDFKF
&KDPEHUYV +HDWKHU SREHUWVRQ ODUFKDQW +LJJ
SULPDULO\ IHHG RQ DTXDWLF YHIJHWDWLRQ LQYHUWHEUDWHYV D
+LJILQV ORRQ "KHQ LQ ZDWHU WKH\ IHHG RQ WKH VXUI

SREHUWVRQ ODUFKDQW +LJJLQV 2Q ODQG WKH\ JUD]
DQG WKH\ ZLOO UHDGLO\ DSSURDFK DQG WDNH IRRG IURP KXPD
ODUFKDQW +LJILQV 0ObOODUGY VRPHWLPHY FDXVH FR

E\ WUDPSOLQJ SODQWYV ZKLOVW IHHGLQJ +HDWKHU 5REHUWVR(

6HDVRQDOO\ PRQRJDPRXV EUHHGLQJ SDLUV IRUP E\ WKH HQ

DW JURXQG OHYHO LQ GHQVH YHIHWDWLRQ +HDWKHU 5REHUW
2FWREHU D FOXWFK RI HJJV DYHUDJH LY ODLG DQG LQFXE
SREHUWVRQ ODUFKDQW +LJJILQV ODOHV VWDQG JXELC
OHDYH WR VHHN DGGLWLRQDO PDWLQJ RSSRUWXQLWLHYV GXULC
IHPDOH OHDGYVY WKH GXFNOLQJV WR ZDWHU VRRQ DIWHU KDWFKLC
GD\V +HDWKHU SREHUWVRQ $ VHFRQG EURRG LV VRP

i6o



QHVWLQJ XQWLO WKH HQG RI '"HFHPEHU +HDWKHU S5REHUWVRQ

DOVR EUHHG DQG K\EU L$S®@DA V2ASHUBHBIW KK NVSREHUW VR Q

JLIXUH $3KRWRJUDSK RI WKH IHPDOH OHIXFSQROEB BODW\ WKH\IKFKF

3KRWR FUHGLW 5LFKDUG %DUW] YLD :LNLPHGLD &RPPRQV && %-

0ODOODUGYV PD\ EHIJLQ EUHHGLQJ DW DJH RQH EXW RQO\ K
+HDWKHU SREHUWVRQ ODUFKDQW +LJILQV $YHUDJ
\HDUV WKRXJK WKH ROGHVW NQRZQ ELUG ZDV DW OHDVW +HL
WR SUHGDWLRQ RU G HNMW WHONE WRRZ (R R\B WH Y UHREBUY Gl BXRRWV S

ODUFKDQW +LJJLQV

ORUHSRUN 1UQBKQRYDVHHODQGLDH QRYDVHHODQGLDH
7KH PRUHSRUN LV D SURWHFWHG QDWLYH QRFWXUQDO 6WL
WKUHDWHQHG" +HDWKHU SREHUWVRQ SREHUWVRQ HW DO
DQG ZLGHVSUHDG DFURVYV 1HZ =HDODQG KDYLQJ DGDSWHG ZHO
+HDWKHU SREHUWVRQ 7KH\ DUH IRXQG DFURVV QDWL
YHIHWDWHG XUEDQ JDUGHQV DQG SDUNV DQG RSHQ FRXQWU\ Z

SREHUWVRQ +LJJILQV ORRQ 'XULQJ WKH GD\ PRUH:



RYHUKHDG SURWHFWLRQ 'HSDUWPHQW RI &RQVHUYDWLRQ I
IRXQG DORQH LQ SDLUV RU LQ IDPLO\ JURXSV ZKLFK FRQVLVW F

ORUHSRUN FDQ EH DSSURDFKDEOH EXW ZLOO IOHH LI WKU!

JLIXUH $3KRWRJUDSK RI WKH PRUHSRUN 1LQR[ QRYDVHHODQGI

7RE\ -DFNVRQ YLD :LNLPHGLD &RPPRQV && ,PDJH FURSSHG

ORUHSRUN DUH VLOHQW LQ IOLJKW EXW DUH FRQVSLEXRX
5SREHUWVRQ &DOOV LQFOXGH D FRPPRQ DQG UHSHDWHG 2
UHSHDWHG 3PRUH° +HDWKHU B5REHUWVRQ ORUHSRUN DU
REVHUYLQJ IURP D SHUFK DQG SRXQFLQJ RQ LQYHUWHEUDWHYV

+HDWKHU 5REHUWVRQ +LJILQV ORRQ 7KH\ WI
OLJKWV ZKLFK DWWUDFW I10\LQJ LQYHUWHEUDWHY DIWHU GDUN |
WKH VSHFLHV E\ SURYLGLQJ LQFUHDVHG SUH\ RSSRUWXQLWLHYV
+RZHYHU PRUHSRUN PD\ DOVR EH DW ULVN WR DFFXPXODWHG W

SUH\ '"HSDUWPHQW RI &RQVHUYDWLRQ I JHPDOHV FKLENV LC



I[URP VWRDWY UDWV SRVVXPV DQG FDWV DV ZHOO DV KHGJHI

'HSDUWPHQW RI &RQVHUYDWLRQ | 6HDWRQ +\GH

ORUHSRUN EXLOG QHVWYV LQ WUHH KROORZV WUHH IRUNV R
EXUURZV RU ARNWXNBDRWSRVLGHURYWRRWHOYBDWKHU S5REHUWY
ORQRJDPRXV SDLUV OD\ D FOXWFK RI HJJV DYHUDJH EHW
EHWZHHQ 2FWREHU WR 1RYHPEHU DQG WKH IHPDOH LQFXEDWH
&RQVHUYDWLRQ | +HDWKHU 5REHUWVRQ +LJJILQV
QHVW WR IHHG KHU DQG ERWK SDUHQWYV IHHG WKH \RXQJ ZKLF|

ORUHSRUN EHJLQ EUHHGLQJ DIWHU RQH \HDU DQG FDQ OLYH
'"HVSLWH WKHLU UHODWLYH FRPPRQDOLW\ SRSXODWLRQV PD\ EF

'HSDUWPHQW RI &RQVHUYDWLRQ | +LJJLQV

1HZ =HDODQG IDQWD 5K LS LHNDZ DNDLILQRV D

7KH IDQWDLO LV D SURWHFWHG HQGHPLF 3DVVHULIRUP WKD\
+HDWKHU B5REHUWVRQ 5SREHUWVRQ HW DO )DQWDLO
WKH IHZ QDWLYH IRUHVW ELUGV WR EHQHILW IURP WKH FOHDUDQ
Rl UHJHQHUDWLQJ DQG IULQJH HQYLURQPHQWY 'HSDUWPHQW R

$V VXFK IDQWDLOV DUH IRXQG DFURVV D ZLGH YDULHW\ RI
JDUGHQV QDWLYH DQG H[RWLF IRUHVWV ZHWODQGYV ULYHU P|
&KDPEHUV +HDWKHU B5REHUWVRQ +LJJLQV HW DO
IHDUOHVY DQG ZLOO DSSURDFK KXPDQV ZKLOVW SURGXFLQJ FRQ

YRFDOLVDWLRQV +HDWKHU S5REHUWVRQ +LJJLQV HW DO

)DQWDLOV DUH XVXDOO\ VHGHQWDU\ DQG DUH W\SLFDOO\ V
VRPH DGXOWYV GLVSHUVH DQG IRUP ORRVH IRUDJLQJ IORFNV RI

SREHUWVRQ +LJJLQV HW DO 7KH\ KDYH D YDULHG L(

WDLO WR GLVWXUE SUH\ WKDW WKH\ JOHDQ IURP YHJHWDWLRQ

OHYHOV RI WKH IRUHVW +HDWKHU SREHUWVRQ +LJJILQY



VXSSOHPHQWHG ZLWK IUXLW DQG WKH\ DUH VRPHWLPHYVY REVHI

VLOYHUH\HVY ZKLWHKHDGVY VDGGOHEDFNV DQG SDUDNHHWYV +HI

JLIXUH $3KRWRJUDSK RI WKH IDQWDLO 5KLSLGXUD IXOLJLQRVD

3bLUV GHIHQG WKHLU WHUULWRULHY WKURXJKRXW WKH EUH
RZQHUVKLS +HDWKHU SREHUWVRQ +LJJLQV HW DO

EXLOGY D VKHOWHUHG QHVW LQ WKH IRUN RI DQ XQGHUVWRUH\

EURRGYV RI HJJV DYHUDJH DUH ODLG EHWZHHQ ODWH $XJX\
7KH HJJV DUH LQFXEDWHG IRU GD\V DYHUDJH E\ ERWK SD
IOHGJH DIWHU GD\V DYHUDJH +HDWKHU 5REHUWVRQ

WKH QHVW WKH \RXQJ FRQWLQXH WR EH IHG E\ WKH SDUHQWYV
+HDWKHU SREHUWVRQ )DQWDLOV PD\ EHIJLQ EUHHGLQJ D
QLQH PRQWKYV +HDWKHU SREHUWVRQ 7KH ROGHVW NQRZ(

SREHUWVRQ



ORUWDOLW\ UDWHYVY DUH KLJK IRU MXYHQLOHYV DQG DGXOWYV
DQG VSULQJ VWRUPV FDQ FDXVH SRSXODWLRQV WR IOXFWXDWF
+HDWKHU SREHUWVRQ +RZHYHU DUHDV DUH RIWHQ TX
SURGXFWLYLW\ DQG MXYHQLOH GLVSHUVDO +HDWKHU S5REHUW
LQGLFDWRU VSHFLHV IRU PRQLWRULQJ SUHGDWLRQ UDWHY DQG
WR GLUHFW SUHGDWLRQ DQG WKH FRQVXPSWLRQ RI WKHLU HJ

'"HSDUWPHQW RI &RQVHUYDWLRQ F +LJJLQV HW DO 6 WL

1HZ =HDODQG SLJHMRBL NHDWHDUQRYDVHHODQGLDH
7KH 1HZ =HDODQG SLJHRQVKHGBRMHWIWKHEGHHWBGHPLF &ROXP
FRQVHUYDWLRQ VWDWXV RI *QRW WKUHDWHQHG ~ +HDWHKHU 5RE
IRXQG WKURXJKRXW 1HZ =HDODQG LQ QDWLYH ORZODQG IRUHVW
DQG RSHQ FRXQWU\ ZLWK QHDUE\ IUXLWLQJ WUHHV *LOO HW DO
7KH\ DUH FRPPRQO\ REVHUYHG DORQH RU LQ SDLUV EXW ZLOO IF
'DYLHV $OWKRXJK VHGHQWDU\ WKH\ PD\ PRYH RYHU NP
SREHUWVRQ ODQGHU BIWHDKHUELYRUHRMMIDQG HDW D ZLGH U
DV ZHOO DV VXSSOHPHQWLQJ ZLWK IROLDJH \RXQJ VKRRWV 10}
+LJIJLQV 'DYLHYV ORRQ 7KH\ W\SLFDOO\ HDW GLUHFWO
HFRORJLFDO UROH DV WKH RQO\ VSHFLHV ODUJH HQRXJK WR VZD

QDWLYH VHHGY +HDWKHU S5REHUWVRQ ORRQ

.HUHRDQ EH WDPH DQG PD\ DOORZ KXPDQV WR DSSURDFK FOF
FDOOV DUH D ORZ 3NXX NXX" WKDW DUH SURGXFHG ZKHQ IHHGLQ

,Q IOLJKWURGMHUD SURPLQHQW ZKLVWOLQJ ZLQJEHDW ORF
SUHGDWLRQ IURP FDWV DQG VWRDWYV ZKR DORQJ ZLWK UDWYV D
IRRG UHVRXUFHV 'HSDUWPHQW RI &RQVHUYEWSERQG SRWVLWRR®&
LOWHQVLYH SUHGDWRU FRQWURO DQG SRSXODWLRQV DUH PRV
ODFNLQJ SUHGDWRU FRQWURO DQG ZKHUH LOOHJDO KXQWLQJ RF

SREHUWVRQ



JLIXUH $3KRWRJUDSK Rl WKH NHUHUI +HPLSKDJD QRYDVHHODQC

3L[DED\

%RWK VH[HV HIKLELW FRQVSLFXRXV FRXUWVKLS IOLJKW DQG
5REHUWVRQ %YUHHGLQJ RFFXUV \HDU URXQG EXW LV FOR\
PRVW FRPPRQ EHWZHHQ 6HSWHPEHU DQG ODUFK +HDWKHU 5RE
RI YLQHVY RU D KRUL]JRQWDO WUHH IRUN +HDWKHU SREHUWVRQ
D VLQJOH HJJ DQG ERWK DGXOWYV LQFXEDWH DQG EURRG WKH FI
SREHUWVRQ +LJJLQV 'DYLHV ORRQ 7KH FKLFEN FR
IOHGJLQJ DQG LV HYLFWHG ZKHQ WKH SDUHQWYV UH QHVW +HDW
ZLWK D VHFRQG HJJ ZKLFK LV LOQFXEDWHG LQ D QHZ QHVW ZKLO
5REHUWVRQ ORRQ %WUHHGLQJ EHIJLQV DURXQG RQH WR

ZLOG NOUHHIG WR +HDWKHU S5REHUWVRQ



1HZ =HDODQG SLS$GW ISXKRQRRDVHHODQGLDH

7KH 1HZ =HDODQG SLSLW LV D SURWHFWHG HQGHPLF 3DVVH
ULVN GHFOLQLQJ" +HDWKHU 5REHUWVRQ SREHUWVRQ H
GLVWULEXWLRQV DQG DUH UDUH LQ $XFNODQG +HDWKHU 5REH
OLNHO\ EHQHILWWHG IURP IRUHVW FOHDUDQFH DV SRSXODWLRQ
URFN\ WHUUDLQ VDQG GXQHV EHDFKHV ULYHUEHGY URDGVLGH
&KDPEHUV +HDWKHU B5REHUWVRQ ORRQ ORRQ
DQG DUH RIWHQ REVHUYHG ZDONLQJ ZKLOVW EREELQJ DQG IOLFN
IHQFH SRVWV DQG ORZ EXVKHV +LJJLQV HW DO ORRQ
W\SLFDOO\ VHHQ DORQH DQG UDUHO\ LQ SDLUV KRZHYHU WKH!

IORFNV RXWVLGH RI WKH EUHHGLQJ VHDVRQ +HDWKHU S5REHUW

JLIXUH $3KRWRJUDSK RI WKH 1HZ =HDODQG SLSLW $QWKXV QRY

6XQELUG YLD :LNLPHGLD &RPPRQV && %< 6% ,PDJH FURSSHG

3LSLWYV DUH RPQLYRURXV DQG IHHG DW JURXQG OHYHO RQ
JUDVVHVY DQG ZHHGV +HDWKHU SREHUWVRQ ORRQ 14,

WDPH ODQGLQJ QHDU KXPDQV DQG DOORZLQJ WKHP WR DSSUR|

ol



7TKHLU FRPPRQ FDOOV DUH D VKULOO 3VFUHH" RU KLJK SLWFKHG

$OWKRXIK QDWLRQZLGH SRSXODWLRQV H[FHHG WKH\
SREHUWVRQ HW DO , QWURGXFHG PDPPDOLDQ SUHGDWRU
GHIJUDGDWLRQ IURP LQWHQVLILHG IDUPLQJ FRPELQHG ZLWK WKF

ORFDO GHFOLQHVY DQG H[WLUSDWLRQ IURP VRPH UHJLRQV +HDW

ORQRJDPRXV SDLUV DUH KLJKO\ WHUULWRULDO GLUHFWLQJ
WKH $XJXVW WR )HEUXDU\ EUHHGLQJ VHDVRQ +HDWKHU S5REHL
EXLOG D QHVW FORVH WR WKH JURXQG LQ WDOO JUDVV WKH ED\
&KDPEHUYV +HDWKHU SREHUWVRQ HJJV DYHUDJH
DQG ERWK SDUHQWYV IHHG WKH FKLFNV ZKLFK IOHGJH DIWHU

1HvwWYV DUH VRPHWLPHYVY SUHGDWHG E\ PDJSLHV ORRQ 1

ORQJHYLW\ LV XQNQRZQ

1IRUWK ,VODQG U R EIHWW WRROF\W RXZQLLSH V

7KH 1RUWK ,VODQG URELQ LV D SURWHFWHG HQGHPLF 3DVV
ULVN GHFOLQLQJ" +HDWKHU B5REHUWVRQ 5SREHUWVRQ HW
WLPH RI (XURSHDQ VHWWOHPHQW EXW SRSXODWLRQV ZHUH K|
GHIRUHVWDWLRQ DQG SUHGDWLRQ IURP LQWURGXFHG SUHGDWR

7RGD\ URELQV DUH XQFRPPRQ DQG DUH IRXQG LQ SDWFK\
VRPH ODUJH QDWLYH IRUHVWY H[RWLF IRUHVWY DQG VKUXEODZC
+LJJLQV  3HWHU 7KH\ KDYH EHHQ UH LQWURGXFHG WR P
VDQFWXDULHV LQFOXGLQJ 6KDNHVSHDU 2SHQ 6DQFWXDU\ ZKHU

*LOO HW DO +HDWKHU S5REHUWVRQ 6266,

5RELQV DUH W\SLFDOO\ VHGHQWDU\ DQG PD\ EH VHHQ DOR
+LJJLQV 3HWHU $OWKRXIK VLOHQW LQ IOLJKW URELQV D
SURGXFH D ORXG ULQJLQJ VRQJ ZLWKRXW SDXVH IRU XS WR DQ |
DFWLYH DQG DOHUW ZLWK D FRQILGLQJ LQTXLVLWLYH QDWXUH L
WKH\ GLVWXUE +LJJLQV SHWHU ORRQ SRELQV IHHG

ido



PHWKRGV VXFK DV JOHDQLQJ KDZNLQJ DQG HQFRXUDJLQJ SUH\
WUHPEOLQJ RQ WKH IRUHVW IORRU &KDPEHUV +HDWKHU

7KH\ DOVR SHUFK RQ ORZ YHJHWDWLRQ DQG ZDWFK IRU SUH\ ZKL
+HDWKHU SREHUWVRQ ORRQ 'LHW PD\ EH VXSSOHPH

DQG DXWXPQ +HDWKHU S5REHUWVRQ

JLIXUH $3KRWRJUDSK RI WKH 1RUWK ,vODQG URELQ 3HWURLFD ¢

:LNLPHGLD &RPPRQV && %< ,PDIJH FURSSHG

5RELQV DUH WHUULWRULDO \HDU URXQG HVSHFLDOO\ GXUL!

&RXUWVKLS IHHGLQJ EHJLQV LQ -XO\ DQG WKH PDOH VWDUW

+HDWKHU SREHUWVRQ 7KH IHPDOH EXLOGYVY D QHVW LQ D
+HDWKHU S5REHUWVRQ +LJJIJLQYV 3HWHU ORQRJIJDPRXV
FOXWFKHV XS WR ILYH LI QHVWYV IDLO RI HJJV DYHUDJH
5REHUWVRQ +LJJILQV 3HWHU 7KH HJJV DUH LQFXEDW



OHDYHV RQO\ WR EH IHG E\ WKH PDOH ZKR FDOOV KHU IURP

SDUHQWYV IHHG WKH FKLFNV ZKLFK IOHGJH DURXQG GD\V +l1
<RXQJ EHJLQ IHHGLQJ WKHPVHOYHY DERXW WZR ZHHNV ODWHU E
DUH RXVWHG IURP WKHLU QDWDO WHUULWRU\ DW ZHHNV ROC

DW DJH RQH DQG WKH ROGHVW NQRZQ URELQ OLYHG IRU \HD U\

5RELQ SRSXODWLRQV DQG HJJV DUH OLPLWHG EDWWWWRG X
UbWwWwepPowyvy SRVVXPV PLFH DQG VWRDWYVY 'HSDUWPHQW RI &RQ'
+LJJLQV 3HWHU JHPDOHYV DUH SDUWLFXODUO\ VXVFHS
EURRGLQJ 'HSDUWPHQW RI &RQVHUYDWLRQ M SHVW FRQW
SRSXODWLRQV E\ UHGXFLQJ SUHGDWRUV ZKLFK KDV LPSURYHG

M +HDWKHU S5REHUWVRQ

1RUWK ,VODQG VD GIXAKHD/MNX U XWH XIXVDWHU
7KH 1RUWK ,vODQG VDGGOHEDFN LV D SURWHFWHG HQGHPLI
RI S3UHFRYHULQJ DQG D SRSXODWLRQ RI DURXQG ELUGV +H
$W WKH WLPH RI (XURSHDQ VHWWOHPHQW VDGGOHEDFNYV Z
,VODQG DQG RQ PDQ\ RIIVKRUH LVODQGV *LOO HW DO +F
GHFOLQHG WKURXJKRXW WKH V GXH WR GHIRWMNMWDWRIRYH D IO

DQRG IHUDO FDWV ZLWK ORFDO H[WLQFWLRQV DFFHOHUDWHG I

'HSDUWPHQW RI &RQVHUYDWLRQ P +HDWKHU S5REHUWVRQ
PDLQODQG E\ DQG E\ WKH RQO\ VXUYLYLQJ SRSXODWLRQ
+HDWKHU S5REHUWVRQ 6LQFH DQ LQWHQVLYH PDQ

WUDQVORFDWHG 1RUWK ,vVODQG VDGGOHEDFNV WR DW OHDVW

PDLQODQG VDQFWXDULHYV ZKHUH WKH\ KDYH EHFRPH ORFDOO\ D

DQG UHPQDQW IRUHVW SDWFKHV &KDPEHUV 'HSDUWPHQW |
+HDWKHU 5REHUWVRQ ORRQ VDGGOHEDFNV ZHUH
6DQFWXDU\ LQ $XFNODQG &RXQFLO E



6DGGOHEDFNY DUH KLJKO\ DFWLYH LQTXLVLWLYH DQG FR(
+HDWKHU SREHUWVRQ ORRQ 7KH\ DUH VHGHQWL
FDUU\LQJ UK\WKPLF FDOOV WKURXJKRXW WKH GD\ &KDPEHUV

ZHDN QRLV\ IOLHUV DQG UDUHO\ VXVWDLQ IOLJKW IRU PRUH WK

DO , QVWHDG WKH\ SUHIHU WR ERXQG EHWZHHQ EUDQFKH)
IORRU IRUDJLQJ LQ SDLUV RU IDPLO\ JURXSV &KDPEHUV -
-DPLHVRQ 'LHW SULPDULO\ FRQVLVWYV RI LQYHUWHEUDWHYV

IORRU RU SULVHG IURP XQGHUQHDWK EDUN +HDWKHU SREHUW
7KLV PHWKRG RI IHHGLQJ RIWHQ DWWUDFWYV IDQWDLOV DQG ZKL
+HDWKHU SREHUWVRQ +LJJLQV HW DO "KHQ LQ VHD’

DQG IUXLW +HDWKHU B5REHUWVRQ ORRQ

JLIXUH $3KRWRJUDSK RI WKH 1RUWK ,VODQG VDGGOHEDFN 3KLO

IDSVOH\ OLOOHU YLD :LNLPHGLD &RPPRQV && %< ,PDIJH FURE

ORQRJDPRXV SDLUV KROG WKHLU WHUULWRU\ \HDU URXQG

KXPDQV EXW DUH HDVLO\ DSSURDFKDEOH &KDPEHUYV +HDW



IHVWY DUH EXLOW DURXQG PIURP WKH JURXQG LQ WUHH
$ VLQJOH EURRG RI HJJV DYHUDJH LV W\SLFDOO\ UDLVHG
IRXU EURRGY PD\ EH UDLVHG EHWZHHQ $XJXVW DQG OD\ LI UHVR>

JHPDOHV LQFXEDWH WKH HJJV IRU DURXQG GD\V DQG ERW

GD\V +HDWKHU SREHUWVRQ 6DGGOHEDFNY FDQ EUHHC(

$XFNODQG &RXQFLO E +LJJLQV HW DO

3DUDGLVH VKHOGXFRDSRUDQJYWDIQHLD W D
7KH SDUDGLVH VKHOGXFN LV D SDUWLDOO\ SURWHFWHG HQC
Rl *QRW WKUHDWHQHG ~ DQG D SRSXODWLRQ RI DURXQG +1
7KH FRQYHUVLRQ RI QDWLYH IRUHVW WR SDVWXUH WKH
LQWURGXFHG LQ DQG WKH HDUO\ V OLEHUDWLRQ RI 6RXW
FRQWULEXWHG WR QDWLRQZLGH UDQJH H[SDQVLRQ DQG SRSXO
N +HDWKHU B5REHUWVRQ ODUFKDQW +LJJLQV 3D
VHHQ LQ PRQRJDPRXV OLIH SDLUV RU IDPLO\ SDUWLHV DURXQG ¢
IDUPODQG &KDPEHUV +HDWKHU B5REHUWVRQ ODUFKDC
DUH W\SLFDOO\ VHGHQWDU\ WKH\ DOVR IRUP ODUJH IOREFNV R

'"HFHPEHU WR ODUFK PRXOW &KDPEHUYV +HDWKHU S5REHUW\

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJ

YDULHIJDWD 3KRWR FUHGLWYV +D\GHQ 3\H



7KH SDUDGLVH VKHOGXFN LV D QHUYRXV DQG DOHUW VSHFL
IOLJKW DQG FLUFOH ZLWK PDOHV SURGXFLQJ D GHHS 2*]RQN ]R
&KDPEHUV +HDWKHU B5REHUWVRQ 7KH\ DUH SULPDULC
RQ JUDVV VHHGV FORYHUV SHDV JUDLQ DQG WKH RFFDVLRQ
ODUFKDQW +LJJLQV ORRQ 'KHQ LQ ZDWHU WKH\ FRC
VXUIDFH RU E\ XSHQGLQJ +HDWKHU B5REHUWVRQ ORRQ

FRQVLGHUHG SHVWV DV IORFNV FDQ GDPDJH \RXQJ KD\ DQG JUDL

+HDWKHU S5REHUWVRQ

ODOHV DJJUHVVLYHO\ GHIHQG WKHLU WHUULWRU\ DQG DUH
WKH EUHHGLQJ VHDVRQ +HDWKHU B5REHUWVRQ 7KH IHPDO
LQ D JURXQG GHSUHVVLRQ QHVW EHWZHHQ $XJXVW DQG 6HSWF
LQFXEDWHV IRU GD\V 'HSDUWPHQW RI &RQVHUYDWLRQ N
+LJJILQV 8SRQ KDWFKLQJ WKH IHPDOH OHDGV WKH FKLEN
(JJV WKDW KDWFK ODWH PD\ EH DEDQGRQHG +HDWKHU 5REHU
SDUHQWY DQG IOHGJH DW GD\V +HDWKHU B5REHUWVRQ
IHPDOHV W\SLFDOO\ UHWXUQ WR WKHLU QDWDO DUHD WKRXJK N
SREHUWVRQ 3DUDGLVH VKHOGXFN PD\ EUHHG DW DJH WZ
'HSDUWPHQW Rl &RQVHUYDWLRQ N +HDWKHU B5REHUWVRQ
\HDUV WKRXJK PDQ\ OLYH ROGHU ZLWK WKH ROGHVW NQRZQ El

N +HDWKHU S5REHUWVRQ

(DFK \HDU DURXQG SDUDGLVH VKHOGXFNV DURXQG
RYHU WKH JDPH VHDVRQ ZLWK VRPH DUHDV H[SHULHQFLQJ ORFI
&RQVHUYDWLRQ N +HDWKHU S5REHUWVRQ 3DUDGLVH VK
PDPPDOLDQ SUHGDWRUV DQG ORVVHV WR ZHWODQG KDELWDW W

KDELWDWY DSSHDUV WR RXWZHLJK WKHVH WKUHDWYV 'HSDUWPH



3INHNBRUSK\ULR PHODQRWXYV

7KH SINHNR LV D SDUWLDOO\ SURWHFWHG QDWLYH *UXLIRL
WKUHDWHQHG" +HDWKHU 5REHUWVRQ SREHUWVRQ HW [
HVWDEOLVKHG LQ 1HZ =HDODQG DURXQG \HDUV DJR +HDWKHU
DQG DEXQGDQW IROORZLQJ ZLGHVSUHDG GHIRUHVWDWLRQ DQG \
IHZ KXQGUHG \HDUV 'HSDUWPHQW RI &RQVHUYDWLRQ O +HD
IRXQG DORQH LQ SDLUV RU LQ WHUULWRULDO JURXSV ZLWK H
ZHWODQGV VZDPSV ODNH HGJHV HVWXDULHV SDUNV DQG URD!

ODUFKDQW +LJJLQV ORRQ $OWKRXJK SINHNR DUH
UXQ WR FRYHU GLYH LQWR ZDWHU RU FOXPVLO\ 10\ VKRUW GL)\
+HDWKHU 5REHUWVRQ ODUFKDQW +LJJLQV ORRQ

WKRXJK VRPH GLVSHUVLYH PRYHPHQWY PD\ RFFXU SDUWLFXODL

JLIXUH $3KRWRJUDSK Rl WKH SINHNR 3RUSK\ULR PHODQRWXV

3INHNR SURGXFH ORXG VFUHHFKHV DQG VRIWHU FOXFNLC

SREHUWVRQ ODUFKDQW +LJJLQV 7KH\ DUH SULPDULO\



FRQVXPH LQYHUWHEUDWHY IURJV VPDOO PDPPDOV HJJV DQ
&RQVHUYDWLRQ O +HDWKHU SREHUWVRQ ODUFKDQW

PD\ JUD]JH DQG GDPDJH JUDLQ DQG YHIJHWDEOH FURSV DQG DU
+HDWKHU S5REHUWVRQ 7KH\ FDQ DOVR EH DJJUHVVLYH SCLC
QHLIJKERXULQJ WHUULWRULDO JURXSV QRLVLO\ FKDOOHQJH DQC
+LJILQV ,W LV OHJDO WR VKRRW SINHNR RYHU WKH GXFN K.

WR SURWHFW WKUHDWHQHG VSHFLHVY 'HSDUWPHQW RI &RQVHUY

3INHNR PDWLQJ V\VWHPV LQFOXGH ORQJ WHUP PRQRJDP\ S
+LJILQV 7KHUH DUH XVXDOO\ WZR OD\LQJ IHPDOHV DQG
FRPPXQLW\ +HDWKHU SREHUWVRQ 1IHVWV DUH EXLOW DE
7\SKD RULRQWDXMLWRFN JUDVV DQG VHYHUDO QHVWYV PD\ EH VK
WLPH +HDWKHU 5REHUWVRQ (DFK OD\LQJ IHPDOH OD\V

JHEUXDU\ SHDNLQJ EHWZHHQ 2FWREHU DQG 1RYHPEHU DQG XS

GD\V DYHUDJH E\ DOO EUHHGLQJ IHPDOHYVY DQG PDOHV +
+LJILQV &KLFNV PD\ OHDYH WKH QHVW ZLWKLQ KRXUV WKF
SREHUWVRQ <RXQJ FDQ IHHG WKHPVHOYHV DIWHU WZR GD\"

EUHHGLQJ KHOSHUV IRU DERXW WZR PRQWKYV +HDWKHU 5REH
3INHNR FDQ EHJLQ EUHHGLQJ DW WKH HQG RI WKHLU ILUVW \HDU
SREHUWVRQ /IRQJHYLW\ GHSHQGY RQ WKH HQYLURQPHQW

WKH ROGHVW NQRZQ 1HZ =HDODQG ELUG OLYHG IRU QLQH \HDUV

5HG FURZQHG SDUDNHBO®RUBMNSKHYNVNQRYDH]J|HODQGLDH
7KH UHG FURZQHG SDUDNHHW KHQFHIRUWK N—N—ULNL LV
FRQVHUYDWLRQ VWDWXV RI SBUHOLFW"~ +HDWKHU SREHUWVRQ
SURJUDPPHVY KDYH FRQWULEXWHG WR VSHFLHY SUHVHUYDWLRQ
PDWXUH LQGLYLGXDOV ZLWK SRSXODWLRQV LQFUHDVLQJ DV
5REHUWVRQ HW DO .—N—ULNL DUH FRPPRQ RQ SUHGDWRU

D YDULHW\ RI KDELWDWV *LOO HW DO +LJJILQV 7KH\ DI

-



IRUHVWY LQ DQG DURXQG WKH SUHGDWRU IUHH VDQFWXDULHV V

+HDWKHU S5REHUWVRQ +LJJILQV .—N—ULNL FDQ EF
IRXQG DORQH LQ SDLUV IDPLO\ SDUWLHV RU VPDOO JURXSV +H
KDYH GLVSHUVHG WR DQG DUH EUHHGLQJ DW 6KDNHVSHDU 2SHQ

ODWDQJL ,vODQG &KDPEHUYV 6266, D

.—N—ULNL DUH W\SLFDOO\ VHGHQWDU\ EXW WKH\ PD\ IO\ OR
I[JUHVK ZDWHU +HDWKHU 5REHUWVRQ 7KH\ IRUDJH DW JUR
VHDVRQDOO\ YDULHG GLHW RI VHHGV IORZHUV EXGV VKRRWYV

SREHUWVRQ ORRQ .—N—ULNL FDPRXIODJH ZHOO EX
+LJJILQV 7KH\ PD\ EH VLOHQW RU SURGXFH D EDEEOLQJ F!

UHSHDWHG 3NH NH NH”™ ZKLOVW |IO\LQJ +HDWKHU O5REHUWVRQ

JLIXUH $ 3BKRWRJUDSK RI WKH UHG FURZQHG SDUDNHHW &\DQR

FUHGLW &UDLJ 1DVK YLD :LNLPHGLD &RPPRQV && %< ,PDJH

e
el



.—N—ULNL DUH PRQRJDPRXV DQG QHVW LQ WKH KROHV RI
+HDWKHU S5REHUWVRQ +LJJILQV %WUHHGLQJ RFFXUV Et

UH OD\LQJ FDQ RFFXU XQWLO ODUFK +HDWKHU SREHUWVRQ

LQFXEDWHG IRU GD\V DYHUDJH +HDWKHU SREHUWVRQ

RlI XS WR GD\V WKXV KDWFKLQJ LV DVI\QFKURQRXV DQG WKH
5REHUWVRQ 7KH PDOH FDOOV WKH IHPDOH IURP WKH QHVW
ILUVW GD\V DIWHU KDWFKLQJ +HDWKHU B5REHUWVRQ %R
DIWHU GD\V DYHUDJH +HDWKHU S5REHUWVRQ .—N-—
SREHUWVRQ OD[LPXP ORQJHYLW\ LV XQNQRZQ 3RSXODWLRC(

FDWV GXH WR WKHLU KROH QHVWLQJ DQG JURXQG IHHGLQJ KDEL
&KLFNV DOVR RFFDVLRQDOO\ OHDYH WKH QHVW EHIRUH WKH\ FLC

+HDWKHU 5REHUWVRQ

6DFUHG NLQJILVKRIGL INDAPBKXN VDQFWXV

7KH VDFUHG NLQJILVKHU LV D SURWHFWHG QDWLYH &RUDFL
WKUHDWHQHG"™ +HDWKHU 5REHUWVRQ SREHUWVRQ HW DO
FRPPRQ QHDU ZDWHU WKURXJKRXW 1HZ =HDODQG IRUHVWYV RS
HVWXDULHYVY ODNHV DQG URFN\ FRDVWOLQHY +HDWKHU SREHU
PD\ EH IRXQG DORQH RU LQ SDLUV DQG DUH FRPPRQO\ REVHUYH
ZLUHV EUDQFKHV DQG IRUHVKRUH URFNV &KDPEHUV +HDW
.LQJILVKHUY DUH HDVLO\ LGHQWLILHG IURP D GLVWDQFH E\ WKH

FRQVLVWYV RI RU S3NHN" VRXQGV +LJJLQV ORRQ

'"HIRUHVWDWLRQ KDV EHQHILWWHG NLQJILVKHUV E\ FUHDWL!
+HDWKHU SREHUWVRQ +LJJILQV BUH\ LWHPV LQFOX:
VNLQNV FUXVWDFHDQV ILVK DQG VPARYOVHURSY SBMNMMNKIERIXIOWD U
SREHUWVRQ +LJILQV ORRQ SBUH\ LV UHJXODUO\ WI
GHVFHQGLQJ IOLJKW IURP D SHUFK DQG WKHQ LPPHGLDWHO\ Ul

SURFHVVY &KDPEHUV +HDWKHU SREHUWVRQ +LJILQV



PLIJUDWRU\ GHSHQGLQJ RQ IRRG DYDLODELOLW\ DQG VHDVRQDOL
KLIK FRXQWU\ RIWHQ PLJUDWH WR FRDVWY DQG ORZODQG IDUP!
+HDWKHU B5REHUWVRQ %LUGV WKDW PRYH UHWXUQ WR

DUHDV HDFK \HDU +LJJLQV

JLIXUH $3KRWRJUDSK RI WKH VDFUHG NLQJILVKHU 7RGLUDPSKXYV

.LQJILVKHUV DUH WKRXJKW WR EH PRQRJDPRXV +LJJLQV
WUXQNV WUHH FDYLWLHV RU WXQQHOV LQ FOD\ EDQNV DORQ.
SREHUWVRQ ORRQ 7KH\ DUH VRPHWLPHV HYLFWHG IU
VWDUOLQJV DQG P\QDV EXW SDLUV DJJUHVVLYHO\ GHIHQG WKHI
QHDUE\ +LJJLQV %HWZHHQ 2FWREHU DQG -DQXDU\ D FOXV
PDLQO\ LQFXEDWHG E\ WKH IHPDOH IRU DURXQG ZHHNV +HDWKI
GD\V EXW FRQWLQXH WR EH IHG E\ ERWK SDUHQWYV IRU DUR>

SREHUWVRQ ORRQ 7KH DJH RI ILUVW EUHHGLQJ DQG



6KLQLQJ FXFNRR S SKDKVDRIPRRARDOXFLGXV

7KH VKLQLQJ FXFNRR LV D SURWHFWHG QDWLYH &XFXOLIRL
WKUHDWHQHG”™ WKRXJK GDWD LV SRRU +HDWKHU SREHUWVRC(
ZLGHVSUHDG DQG ORFDOO\ FRPPRQ SDUDVLWLF VSHFLHV WKDW |
ZHVW ,QGRQHVLD DQG WKH %LVPDUFN $UFKLSHODJR WR EUHHG L
*LOO HW DO +HDWKHU S5REHUWVRQ 6KLQLQJ FXFNF
VFUXEODQG DQG YHIHWDWHG SDUNV DQG JDUGHQV DFURVV 1H.
WKHLU KRVW VSHFLHVY WKH JUH\ ZDUEOHU LV IRXQG &KDPEHUV
3RSXODWLRQV DSSHDU WR EH VWDEOH GXH WR WKHLU SUROLILF
UDLQIRUHVW LQ WKH FRXQWULHYVY WKDW VKLQLQJ FXFNRRV RYHU.
WKHLU SRSXODWLRQVY +HDWKHU B5REHUWVRQ 6KLQLQJ FXF

VWULNH GXULQJ PLJUDWLRQ DQG DUH SUHGDWHG E\ FDWV +HD\

7KH VKLQLQJ FXFNRR IHHGY RQ LQYHUWHEUDWHY IRXQG LC
JURXQG DQG KDZNHG ZKLOH I0\LQJ +LJJLQV ORRQ $0
RYHU VSULQJ DQG PDWLQJ ELUGY JDWKHU FRPPXQDOO\ LQ WDOC
&KDPEHUV +HDWKHU 5REHUWVRQ +LJILQV 7KH
KHDUG PRUH RIWHQ WKDQ WKH\ DUH VHHQ ORRQ ORRQ

KLJK SLWFKHG XSZDUGV LQIOHFWLQJ ZKLVWOHY IROORZHG E\ F

DQG DWWUDFW D PDWH &KDPEHUYV +HDWKHU S5REHUWVRQ

%YHWZHHQ PLG 2FWREHU DQG PLG -DQXDU\ WKH DGXOW FXFEN
QHVW DQG UHSODFHV LW ZLWK RQH RI WKHLU RZQ +HDWKHU ¢
UHPRYH JUH\ ZDUEOHU FKLFNV SRVVLEO\ VR WKH KRVW UH QHVYV
FOXWFK +HDWKHU SREHUWVRQ 7TKH HJJ LV LQFXEDWHG E
DYHUDJH DURXQG IRXU GD\V IDVWHU WKDQ WKH JUH\ ZDUEOI

GD\V ROG DYHUDJH WKH FXFNRR FKLFN HYLFWV WKH JUH\ ZI
UDLVHG DORQH +HDWKHU S5REHUWVRQ 6KLQLQJ FXFNRRYV

JUH\ ZDUEOHU SDUHQWYV IRU DW OHDVW IRXU ZHHNV +HDWKHU

-



PLJUDWH WR WKH WURSLFV DQG UHWXUQ WR 1HZ =HDODQG ZKHC
ORRQ $GXOWV UHWXUQ WR WKH VDPH EUHHGLQJ VLWH

ORRQ 7KH DJH RI ILUVW EUHHGLQJ DQG PD[LPXP ORQJHYLW

JLIXUH $3KRWRJUDSK RI WKH VKLQLQJ FXFNRR &KU\WRFRFF\[ O.

YLD :LNLPHGLD &RPPRQV && %< 6% ,PDIJH FURSSHG

6LOYHUH\H =WBWKIRIRSY ODWHUDOLV

7KH VLOYHUH\H LV D SURWHFWHG QDWLYH 3DVVHULIRUP WKI
+HDWKHU SREHUWVRQ SREHUWVRQ HW DO 6LOYHUFL
ZHUH ILUVW UHFRUGHG LQ VPDOO IORFNV DURXQG 6RXWKODQG D

ORRQ :DWROD %\ ODUJH QXPEHUV KDG DUULYHC
FRORQLVHG +HDWKHU SREHUWVRQ 7TRGD\ WKH\ DUH ZLG
HIRWLF SODQWDWLRQV RUFKDUGV YLQH\DUGV PDQJURYHV DQ
+HDWKHU S5REHUWVRQ +LJIJLQV HW DO 6LOYHUH\HV D
QDWLYH ELUGYV LQ VRPH IRUHVWYV WKHLU ELRPDVV RXWZHLJK\

5REHUWVRQ W LV WKRXJKW WKDW WKH\ KDYH VLJQLILFDQW



IRRG FRPSHWLWLRQ DQG DOWHULQJ WKH SDWWHUQV RI VHHG G

HQGHPLF ELUG VSHFLHYVY +HDWKHU O5REHUWVRQ +LJIJLQV H

JLIXUH $3KRWRJUDSK RI WKH VLOYHUH\H =RVWHURSVY ODWHUDO

6LOYHUH\HY DUH PRVWO\ VHGHQWDU\ WKRXJK WKH\ PD\ PDU"
WKH VDPH IRRG VRXUFHV HDFK \HDU GXULQJ ZLQWHU +HDWKHU
PD\ EH IRXQG DORQH RU LQ SDLUV EXW WKH\ DUH W\SLFDOO\ V
FDQRS\ LQ VPDOO IORFNV RFFDVLRQDOO\ ZLWK JUH\ ZDUEOHUYV
DQG N—N—ULNL &KDPEHUYV +HDWKHU SREHUWVRQ +L.
VRQJ LV D PL[ RI PHORGLRXV ZDUEOHV VOXUV DQG WULOOV DQ
SREHUWVRQ 'LHW LV D YDULDWLRQ RI IUXLW LQYHUWHEU
DQG FRRNHG PHDW IURP ELUG WDEOHV LQ VXEXUEDQ DUHDV &l
+LJJLQV HW DO 7KH\ DUH RIWHQ H[FOXGMG+HDRPKHHHGLQ.
SREHUWVRQ $OWKRXJIK VLOYHUH\HV FDQ FDXVH VHULRXV
FRQVXPH LQYHUWHEUDWH SHVWYV DQG W\A\SLFDOO\ IHHG IURP IUXL

+HDWKHU 5REHUWVRQ +LJJLQV HW DO ORRQ



6LOYHUH\HV IRUP PRQRJDPRXV OLIHORQJ SDLUV WKDW GH
GLVSOD\V RYHU WKH EUHHGLQJ VHDVRQ +HDWKHU SREHUWVRC

QHVWY DUH EXLOW QHDU WKH RXWHU HQGV RI EUDQFKHYVY IHUQV

R HJJV DYHUDJH DUH ODLG EHWZHHQ 6HSWHPEHU DQG )HE
SDUHQWYV LQFXEDWH WKH HJJV IRU GD\V DYHUDJH DQG |
DYHUDJH +HDWKHU SREHUWVRQ ORRQ 7KH IDPLO

EHIRUH WKH \RXQJ EHFRPH LQGHSHQGHQW +HDWKHU SREHUW)
DIWHU QLQH PRQWKY DQG OLYH DW OHDVW \HDUV +HDWKHU
ubwv FDWV DQG VWRDWV DQG DUH VRPHWLPHV YLFWLPV RI

&RQVHUYDWLRQ Q +LJJLQV HW DO

6RQJ WKUIOUWMXXV SKLORPHORYV

7KH VRQJ WKUXVK LV D 3DVVHULIRUP WKDW ZDV LQWURGXF
IRU VHQWLPHQWDO UHDVRQV +HDWKHU 5REHUWVRQ 7KH'
PRGLILHG KDELWDWYV VXFK DV VXEXUEDQ JDUGHQV SDUNV RUFK
*LOO HW DO +LJIJLQV HW DO ORRQ 6RQJ WKUXVK
RULJLQDO IRUHVW ELUG FRPPXQLWLHYV SHUVLVW +HDWKHU 5RE
DQG PD\ EH IRXQG DORQH LQ SDLUV RU LQ VPDOO IDPLO\ JURXS

EODFNELUGY VWDUOLQJV DQG KRXVH VSDUURZV +LJJLQV HW DC

6RQJ WKUXVKHYVY DUH RIWHQ VHHQ DW JURXQG OHYHO KRSS
PRWLRQOHVV EHWZHHQ PRYHPHQWY DV WKH\ VHDUFK IRU LQYHU
DOVR HDW IUXLW DQG PD\ FDXVH GDPDJH WR FRPPHUFLDO FURSYV
SREHUWVRQ 6RQJ WKUXVKHYV PD\ EH KHDUG VLQJLQJ RIWF
+HDWKHU SREHUWVRQ 7KH\ SURGXFH D FRQVSLFXRXV VW
WZLFH DQG WKHQ VHSDUDWHG E\ D EULHI SDXVH +HDWKHU 5R
DOVR SURGXFH D UHSHDWHG 3FKXN FKXN" DODUP FDOO ZKHQ GL\

DOQG RIWHQ UHPDLQ KLGGHQ DQG TXLHW RXWVLGH RI WKH EUHHC

-



1HZ =HDODQG PDWLQJ V\VWHPV DUH XQNQRZQ EXW VRQJ W
PRQRJDPRXV EUHHGHUV WKDW OLNHO\ IRUP QHZ SDLUV HDFK \HEC
WKHLU EUHHGLQJ WHUULWRULHV ZLWK VRQJ EHWZHHQ $SULO DQ
IRUN RI D KHGJH RU VKUXE &KDPEHUYV +HDWKHU B5REHUWVR

DUH UDLVHG EHWZHHQ HDUO\ $XJXVW DQG ODWH 'HFHPEHU
LQFXEDWHV WKH HJJV IRU GD\V DQG WKH FKLFENV DUH IHG E
ORRQ 7KH \RXQJ IOHGJH DW GD\V DQG UHPDLQ DURXQG
WKHP +HDWKHU B5REHUWVRQ 7KH\ FDQ EUHHG DW QLQH
=HDODQG ELUG OLYHG IRU \HDUV +HDWKHU B5REHUWVRQ

E\ FDWV DQG PD\ IDOO YLFWLP WR SRLVRQ IURP VOXJ EDLWV WK

JLIXUH $3KRWRJUDSK RI WKH VRQJ WKUXVK 7XUGXV SKLORPHOR

6SRWOHVV FUDMNRU]BIZIHWREXHQVLYV

7KH VSRWOHVV FUDNH LV D SURWHFWHG QDWLYH *UXLIRUP
GHFOLQLQJ ~ WKRXJK GDWD LV SRRU DQG SRSXODWLRQ QXPEHU

R +HDWKHU 5REHUWVRQ SREHUWVRQ HW DO 6SR

[RKe;



FRORQLVHUVY DQG DUH WRGD\ ORFDOO\ FRPPRQ LQ WKH 1RUWK ,
QRUWKHUQ 6RXWK ,VODQG +HDWKHU SREHUWVRQ 7TKH\ DU
ORRVH JURXSV DFURVYVY ZHWODQGV VZDPSV VDOWPDUVKHV DQG
VHGJIJH EXOUXVK DQG DQ/R¥WRW\ERUPRAX MR NFKBRIEUNLOXNP, +HDWKF
SREHUWVRQ ODUFKDQW +LJJLQV :DWROD 6SRWO|
SDLUV UHPDLQ RQ WHUULWRU\ \HDU URXQG +HDWKHU S5REHUW
RI ZHWODQG KHDOWK DV WKH\ UHTXLUH DQ HFRORJLFDOO\ GLYH!

&RQVHUYDWLRQ R 6SRWOHVV FUDNHV DUH SUHVHQW LQ WKt

JLIXUH $3KRWRJUDSK RI WKH VSRWOHVYVY FUDNH 3RU]DQD WDE’

:LNLPHGLD &RPPRQV && %< 6% ,PDIJH FURSSHG

6SRWOHVY FUDNHYV IRUDJH LQ VKDOORZ ZDWHU DQG LQ GH(
SREHUWVRQ 'LHW LV D PL[ RI LQVHFWY ODUYDH HDUWKZR
I[UXLW DQG WKH VHHGV RI DTXDWLF SODQWYV +HDWKHU 5REHU\
7KH\ DUH SULPDULO\ DFWLYH DW GDZQ DQG GXVN EXW U

SREHUWVRQ ORRQ 7KHLU SUHVHQFH LV RIWHQ RQO\ UH

-
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D VKDUS 3SLS " D UHSHDWHG *ERRN "~ DQG D WULOOLQJ PDFKLQH
GLVWXUEHG VSRWOHVV FUDNHV TXLFNO\ UXQ WR FRYHU LI H[SR

+HDWKHU S5REHUWVRQ

ORQRJDPRXV SDLUV QHVW LQ VHGJH DURXQG FP DERYH
&OXWFKHV RI HJJV DYHUDJH DUH ODLG EHWZHHQ ODWH $>
DQG 2FWREHU DQG DUH LQFXEDWHG E\ ERWK SDUHQWV IRU
&RQVHUYDWLRQ R +HDWKHU B5REHUWVRQ (JJ DQG FO;
VHDVRQ +HDWKHU B5REHUWVRQ ODUFKDQW +LJJLQV
GD\V EXW FRQWLQXH WR EH ORRNHG DIWHU E\ ERWK SDUHQWYV XC

SREHUWVRQ ORRQ 7KH DJH RI ILUVW EUHHGLQJ DQG |
GUDLQLQJ DQG GHJUDGDWLRQ Rl ZHWODQGYV FRPELQHG ZLWK W
QHJDWLYHO\ LPSDFWHG SRSXODWLRQV +HDWKHU B5REHUWVRQ
YXOQHUDEOH WR SUHGDWLRQ IURP FDWV GRJV UDWV DQG PXVV

SRZHUOLQHV DQG GXFN VKRRWHUV 'HSDUWPHQW RI &RQVHUYD\

6SRWWHGWARIYSHNRSHOLD FKLQHQVLV

7KH VSRWWHG GRYH LV DQ LQWURGXFHG $VLDQ &ROXPELII
RUFKDUGY DQG VXEXUEDQ SDUNV DQG JDUGHQV WKDW KDYH ORW

ORRQ 7KH VWHDGLO\ LQFUHDVLQJ SRSXODWLRQ OLNHO
FDJHG ELUGY DQG D VLIHDEOH OLEHUDWLRQ IURP OW (GHQ LQ WI
GRYHV DUH W\SLFDOO\ WDPH DQG DSSURDFKDEOH DQG DUH FR
+LJJILQV 'DYLHV 7LULWLUL ODWDQJL 2SHQ 6DQFWXDU\
DQG PD\ RFFXU DORQH RU LQ SDLUV VRPHWLPHV IRUPLQJ VPD(

+LJIJLQV 'DYLHV

6SRWWHG GRYHVY DUH KHDUG PRUH RIWHQ WKDQ WKH\ DUH V

DUH D PHOORZ 3FRR™ RU 3FURR™ RI XS WR QRWHV SURGXFHG IUR

SREHUWVRQ 7KH\ IRUDJH RQ ODZQV RU SDWKV IHHGLQJ F
SURYLGHG E\ KXPDQV &KDPEHUV +HDWKHU SREHUWVRQ

~
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DOVR SHUIRUP FRQVSLFXRXV GLVSOD\ IOLJKWYVY DURXQG GXVN &
QRLV\ VWHHS VZRRSLQJ DQG VWDOOLQJ PRYHPHQWYV ZLWK WKH

'DYLHV

6SRWWHG GRYHV DUH VROLWDU\ EUHHGHUV WKDW UH QHYV
5REHUWVRQ 7KH\ FDQ EUHHG \HDU URXQG LI IRRG LV DEXQC
EUHHGLQJ LV PRVW SUROLILF GXULQJ VSULQJ DQG VXPPHU +HD)
WzZLJ SODWIRUP WKDW LV KLGGHQ KLJK LQ D WUHH VKUXE RU K&
LQFXEDWHG E\ ERWK DGXOWYV IRU DURXQG GD\V +HDWKHU 5F
ZKR IOHGJH DQG EHFRPH LQGHSHQGHQW DIWHU GD\V +HDWKH

GRYHV FDQ EHJLQ EUHHGLQJ DW DJH RQH DQG PD[LPXP ORQJHYL

JLIXUH $3KRWRJUDSK RI WKH VSRWWHG GRYH 6WUHSWRSHOLD F

6SXU ZLQIJHO®BOQRFABXNY PLOHV
7KH VSXU ZLQJHG SORYHU LV D QDWLYH &KDUDGULLIRUP

WKUHDWHQHG" *LOO HW DO +HDWKHU 5REHUWVRQ 5R

-
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VHOI LQWURGXFHG IURP $XVWUDOLD LQ DQG SRSXODWLRQV E
DO +HDWKHU B5REHUWVRQ 7KH FOHDUDQFH RI QDWLY
DUH QRZ IRXQG QDWLRQZLGH DFURVV RSHQ FRXQWU\ URXJK JUL
DQG WKH VKRUHOLQHV RI ULYHUV HVWXDULHV DQG ODNHV &
ODUFKDQW +LJJLQV ORRQ 7KH\ DUH FRPPRQ RQ DOPR!
DURXQG GLVUXSWLRQV VXFK DV KHDY\ WUDIILF ODUFKDQW 4
VHGHQWDU\ DQG PD\ RFFXU LQ SDLUV IDPLO\ JURXSV DQG RFFD)

VHDVRQ +HDWKHU S5REHUWVRQ ODUFKDQW +LJJLQV

JLIXUH $3KRWRJUDSK RI WKH VSXU ZLQJHG SORYHU 9DQHOOXV |

6SXU ZLQJHG SORYHUV DUH ZDU\ DQG DOHUW ORRQ 'K
HIWHQGHG DQG IDU WUDYHOOLQJ VWDFFDWR 3NHUU NLFN NL NL
SREHUWVRQ ODUFKDQW +LJJLQV 7KH\ DOVR GLYH ERF
ELUGV LI WKH\ 10\ QHDUE\ HVSHFLDOO\ LQ GHIHQFH RI WKHLU !
ODUFKDQW +LJJLQV 6SXU ZLQJHG SORYHUYV DUH JURXQG I
ODUYDH HDUWKZRUPV VHHGV OHDYHV DQG PDULQH FUXVWDFH

$OWKRXIK WKH\ PD\ EHQHILW FRPPHUFLDO IDUPHUV E\ HDWLQJ 1

-
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GDPDJH OHDI\ JUHHQ FURSVY DQG DUH JHQHUDOO\ GLVOLNHG GXH
SREHUWVRQ "RRGOH\ 7KH\ ZHUH I XOO\ SURWHFWHG Il
LQ GXH WR WKHLU QHJDWLYH LPSDFW RQ DJULFXOWXUH LC

DJJUHVVLYH QDWXUH WRZDUGY RWKHU QDWLYH VSHFLHV :RRGO

6SXU ZLQJHG SORYHUVY DUH PRQRJDPRXV DQG W\SLFDOO\ PD

&OXWFKHV RI HJJV DUH ODLG LQ D JURXQG GHSUHVVLRQ QHVYV
$XIXVW +HDWKHU SREHUWVRQ ODUFKDQW +LJJLQV
GD\V +HDWKHU SREHUWVRQ ORRQ &KLFNV OHDYF

ZLWKLQ KRXUV EXW UHPDLQ FORVH WR WKHLU SDUHQWYV +HDWK
IOHGJH DURXQG ZHHNV +HDWKHU 5REHUWVRQ $OWKR)
PDWHV DUH W\SLFDOO\ IRXQG GXULQJ WKHLU ILUVW \HDU DQG E
5REHUWVRQ OD[LPXP ORQJHYLW\ LQ 1HZ =HDODQG LV \HD

HW DO +HDWKHU S5REHUWVRQ

6WLWFKELURBWKRRLVWLY FLQFWD

7TKH VWLWFKELUG KHQFHIRUWK KLKL LV D SURWHFWHG HQ
VWDWXV RI 3SQDWLRQDOO\ YXOQHUDEOH " EXW ZLWK VWDEOH SR
HwW DO +LKL ZHUH UHODWLYHO\ FRPPRQ LQ VFDWWHUHG Sl
VRPH RI LWV RIITVKRUH LVODQGV XQWLO *LOO HW DO 3F
D VLQJOH JURXS SHUVLVWHG RQ /LWWOH %DUULHU ,VODQG *L
BRSXODWLRQ GHFOLQH LV OLNHO\ DWWULEXWHG WR D FRPELQDW
DQG SRVVLEO\ DYLDQ GLVHDVH 'HSDUWPHQW RI &RQVHUYDWL
7TUDQVORFDWLRQV WR SUHGDWRU IUHH LVODQGY DQG PDLQODQ(
IURP HIWLQFWLRQ DQG UDLVHG SRSXODWLRQV WR PDW X
UHVWULFWHG DQG DUH VWLOO UHOLDQW RQ FRQVHUYDWLRQ S
+HDWKHU SREHUWVRQ +LJIJLQV HW DO SREHUWVRQ F

7LULWLUL ODWDQJL ,VODQG EHWZHHQ DQG DQG Rl W

-
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6KDNHVSHDU 2SHQ 6DQFWXDU\ RQ - X0\ $XFNODQG &RXQFL

SREHUWVRQ

+LKL DUH RIWHQ IRXQG LQ SDLUV LQ WKH IRUHVW FDQRS\
&KDPEHUV +HDWKHU 5REHUWVRQ ORRQ <RXQJ K
DQ DGXOW PDOH DQG WKH VSHFWHEHRRPPIRIEOA KV RAOHDIEW Z I\
RWKHU SDVVHULQHV &KDPEHUYV +HDWKHU 5REHUWVRQ
DSSURDFKDEOH KLKL SURGXFH D UHVRQDQW *WLN WLN WLN" FLC
+LJJLQV HW DO ODOHV DOVR PDNH D KLJK SLWFKHG W
QHDU WKH QHVW RU ZKLOH IHHGLQJ +HDWKHU B5REHUWVRQ
QHFWDU EHUULHV IUXLW DQG LQVHFWYV JOHDQHG IURP YHJHWI
ORRQ :DWROD 3RSXODWLRQV RIWHQ UHO\ RQ VX¢
OLPLWHG QDWXUDO UHVRXUFHV DQG WHGGQ EHRORPEHMMW LIRHD |
5SREHUWVRQ $OWKRXJK VHGHQWDU\ ZLWKLQ WKHLU KRPH UL

EHWZHHQ JRRG IRRG VRXUFHV +HDWKHU BS5REHUWVRQ

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJKW

FUHGLW -XGL /DSVOH\ OLOOHU && %< DQG 3VHXGRSDQDJ[ YLL

+LKL DUH PRQRJDPRXV RQ /LWWOH %DUULHU ,VODQG EXW Dl
GXH WR D ODFN RI IRRG VRXUFHVY DQG WUHH KROHV WR QHVW LC(
$UWLILFLDO QHVW ER[HV DUH WKXV RIWHQ LQVWDOOHG +LJJLQ

~

if



DYHUDJH EHWZHHQ 6HSWHPEHU DQG ODUFK +HDWKHU SREH
IRU GD\V DYHUDJH DQG ERWK SDUHQWYV IHHG WKH FKLFN
+HDWKHU S5REHUWVRQ ORRQ +LKL PD\ EHJLQ EUH
OD[LPXP ORQJHYLW\ PD\ HIFHHG QLQH \HDUV +HDWKHU £
SDUWLFXODUO\ VXVFHSWLEOH WR DYLDQ GLVHDVHV ZKLFK FDQ E
Rl &§RQVHUYDWLRQ S 3RSXODWLRQV KDYH UHVSRQGHG SRV

SUHGDWRUV +HDWKHU S5REHUWVRQ

6ZDPS KDUULHWL U¥XKXOSSUR[LPDQV

7KH VZDPS KDUULHU LV D SDUWLDOO\ SURWHFWHG QDWLYH
Rl 3QRW WKUHDWHQHG” +HDWKHU 5REHUWVRQ SREHUWVRC
IORXULVKHG LQ 1HZ =HDODQG IROORZLQJ ZLGHVSUHDG IRUHVYV
PDPPDOV DQG ELUGY &KDPEHUYV *LOO HW DO +HDWKF
1HZ =HDODQGTV PRVW FRPPRQ UDSWRU DQG DUH IRXQG QHDU F
ZHWODQGV ODNHV FRDVWDO DUHDV DQG RFFDVLRQDOO\ FLW
ODUFKDQW +LJJLQV 7KH\ DUH SULPDULO\ IRXQG DORQH VF
RQ IHQFHSRVWYV WUHH VWXPSV RU ORZ YHIHWDWLRQ +HDWKHU
1HZ =HDODQG ELUGY DUH W\SLFDOO\ VHGHQWDU\ WKRXJK SDLU\

WKH VDPH WHUULWRULHY HDFK \HDU +HDWKHU 5REHUWVRQ

6ZDPS KDUULHUV KXQW LQ RSHQ FRXQWU\ DQG DORQJ WKH
SREHUWVRQ ORRQ 7KH\ SULPDULO\ VFDYHQJH VKHHS D
Uubwvy PLFH UDEELWY KDUHV KHGJHKRJVY ELUGV ILVK UHSWL
OHYHO +HDWKHU 5REHUWVRQ ODUFKDQW +LJJILQV C
KDUULHUV DOVR RFFDVLRQDOO\ WDNH QHZ ERUQ ODPEV IUHH L
PDQDJHG DUHDV &KDPEHUYV +HDWKHU 5REHUWVRQ :D
DUH FRQWUROOHG LQ VRPH DUHDV DQG IDUPHUV PD\ VKRRW WKH
VWURQJ EXW KDYH GHFOLQHG VLQFH WKH V DV UDEELW SUH\

+HDWKHU 5REHUWVRQ

-



JLIXUH $3KRWRJUDSK RI WKH VZDPS KDUULHU &LUFXV DSSURJ[LP

:LNLPHGLD &RPPRQV && %< 6% ,PDIJH FURSSHG

3DLUV EHJLQ FRXUWVKLS GLYLQJ DQG SURGXFLQJ KLJK SLW
FDOOV EHWZHHQ -XQH DQG 2FWREHU +HDWKHU 5REHUWVRQ
$OWKRXIK PRVWO\ PRQRIJDPRXVY PDOHV RFFDVLRQDOO\ PDWH ZL'
ODUFKDQW +LJJILQV JHPDOHV EXLOG QHVWY DW JURXQG O
EHWZHHQ 6HSWHPEHU DQG '"HFHPEHU +HDWKHU 5REHUWVRC
IHPDOH LQFXEDWHY WKH HJJV IRU GD\V DQG LV IHG E\ WKH
IHPDOH WR IHHG WKH FKLFNV RQFH WKH\ KDWFK +HDWKHU 5RE
HJJV PD\ EH DEDQGRQHG DIWHU WKH ILUVW WZR KDWFK +HDWK
IOHGJH DIWHU GD\V EXW UHPDLQ ZLWK WKHLU SDUHQWYV IRU
XQWLO GLVSHUVLQJ DURXQG VHYHQ ZHHNV ODWHU +HDWKHU :
JHPDOHYVY PD\ EUHHG DIWHU RQH \HDU DQG PDOHV W\SLFDOO\ EU
30XPDJH JHWV SDOHU ZLWK DJH DQG WKH ROGHVW NQRZQ

5REHUWVRQ

-



TRPWLW 1RUWK ,VODQG3WRRMILWD PDEPBRREHEBKDOD WRLWRL

7KH 1RUWK ,vODQG WRPWLW LV D SURWHFWHG HQGHPLF 3C
SQRW WKUHDWHQHG" +HDWKHU SREHUWVRQ S5REHUWVRQ F
WKH 1RUWK ,VODQG WKRXJK SRSXODWLRQV DUH VSDUVH EHWZH
SREHUWVRQ I1XPEHUV KDYH GHFOLQHG GXH WR ODUJH VFI
DGDSWHG DQG SRSXODWLRQV WRGD\ DUH VWDEOH DQG ORFDOO\
HIRWLF SLQH IRUHVWY ZLWK QDWLYH XQGHUVWRUH\ IRUHVW Il
'"HSDUWPHQW RI &RQVHUYDWLRQ T *LOO HW DO +HDWK

TRPWLWY DUH RIWHQ VHHQ SHUFKHG RQ WKH VLGH RI WUHFE
JURXSVY RU DVVRFLDWLQJ ZLWK KHWHURVSHFLILF VSHFLHV &KD
VXVFHSWLEOH WR LQWURGXFHG PDPPDOLDQ SUHGDWRUV WKF

PDQDIJHPHQW 'HSDUWPHQW RI &RQVHUYDWLRQ T +HDWKHU

J)LIXUH $ 3BKRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJ
PDFURFHSKDOD WRLWRL SKRWR FUHGLW -RQ 3DXO +DQVHQ DQ

:LNLPHGLD &RPPRQV ,PDJHV FURSSHG

ODOHVY DUH VHHQ PRUH IUHTXHQWO\ WKDQ IHPDOHV ORRQ
ZDUEOLQJ WL RO\ RO\ RO\ RK" FDOO ZKLOVW IHPDOHV SURGXFH
3VZHH +HDWKHU SREHUWVRQ 'LHW LV LQVHFWLYRURXV [

XQGHUVWRUH\ RU E\ VFDQQLQJ IURP D ORZ SHUFK DQG IO\LQJ C

-



SREHUWVRQ +LJJILQV 3HWHU ORRQ 6PDOO IUXL

DQG ZLQWHU +HDWKHU BS5REHUWVRQ +LJJLQV 3HWHU

$GXOW WRPWLWYV UHPDLQ LQ WKH VDPH WHUULWRU\ \HDU

LQFUHDVH WKHLU YRFDOLVDWLRQV IRU WHUULWRU\ GHIHQFH IUR

+HDWKHU SREHUWVRQ +LJJLQV 3HWHU ORQRJDPR X\
R HJJV DYHUDJH EHWZHHQ 6HSWHPEHU WR -DQXDU\ +HDW

JHPDOHV LQFXEDWH WKH HJJV IRU GD\V DYHUDJH O
PDOH +HDWKHU BS5REHUWVRQ &KLFNV DUH IHG E\ ERWK SD

EXW FRQWLQXH WR EH IHG XQWLO GD\V ROG +HDWKHU
LQGHSHQGHQW \RXQJ WRPWLWYV GLVSHUVH IURP WKHLU QDWDO
SREHUWVRQ 7TKH ROGHVW NQRZQ WRPWLW OLYHG WR WKUH

\HDUV +HDWKHU B5REHUWVRQ

71"73URVWKHPDGHUD QRYDVHHODQGLDH

7KWILV DQ HQGHPLF 3DVVHULIRUP WKDW KDV D FRQVHUYDWL
5REHUWVRQ 5REH WRIRYH HVG D®WHG ZHOO WR DQWKURSRJIHQ
FRPPRQ DQG ZLGHVSUHDG WKURXJKRXW QDWLYH DQG H[RWLF IR
DUHDV LQ WRZQV DQG VXEXUEV DFURVV 1HZ =HDODQG &KDPE
5REHUWVRQ ORRQ 7KH\ DUH SULPDULO\ IRXQG DORQH
RU LQ ODUJH QXPEHUV DURXQG JRRG IRRG VRXUFHV +HDWKHU

'LHW FRQVLVWV RI D ZLGH YDULHW\ RI QHFWDU DQG IUXLW
KDZNLQJ 'HSDUWPHQW RI &RQVHUYDWLRQ U #HBWRHDQ 5RE
LPSRUWDQW HFRORJLFDO UROH LQ SROOLQDWLQJ PDQ\ QDWLYH
PHGLXP VL]HG VHHGV +HDWKHU B5REHUWVRQ 7KH\ DUH D U
EHWZHHQ IHHGLQJ VLWHV DQG PD\ PDNH VRPH VHDVRQDO PRYHP

SREHUWVRQ +LJJLQV HW DO

7" DUH RIWHQ KHDUG EHIRUH WKH\ DUH VHHQ 'HSDUWPHQW
SURGXFH D ORXG ZKLUULQJ QRLVH LQ IOLJKW DQG WKH\ FDOO 11U
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VRXQGVY SDUWLFXODUO\ LQ WKH HDUO\ PRUQLQJ DQG ODWH DIW
71"7DUH DJJUHVVLYH WR RQH DQRWKHU DRBQM GG QREMLOV F!
WKHLU IHHGLQJ DQG EUHHGLQJ WHUULWRULHV +HDWKHU 5REI
GHIHQG WKHPVHOYHV IURP PDJSLHV DQG PRE WRJHWKHU DJDL¢
U 7KH JUHDWWVONW W KDEDWDWVRRVY DQG SUHGDWLRQ IURP F
IHUUHWV 'HSDUWPHQW RIRSERQDMLRMWLRIWHQ KDYH D GUDPDWL

UHVSRQVH WR HIIHFWLYH SUHGDWRU PDQDJHPHQW 'HSDUWPHQYV

JLIXUH $3KRWRJUDSK BRR WKKHRDGHUD QRYDVHHODQGLDH 3KRW

71TDUH PRQRJDPRXV DQG HVWDEOLVK WKHLU EUHHGLQJ WH
+HDWKHU B5REHUWVRQ +LJIJLQV HW DO 7KH IHPDOH
RXWHU EUDQFK +HDWKHU 5REHUWVRQ %URRGV RI HJJV
DQG -DQXDU\ SHDNLQJ RYHU 1RYHPEHU DQG 'HFHPEHU DQG LC
+HDWKHU B5REHUWVRQ 7KH IHPDOH LQLWLDOO\ IHHGV WKFE

DV WKH\ JHW ROGHU +HDWKHU B5REHUWVRQ 7KH \RXQJ 101
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EUHHGLQJ DW DJH RQH +HDWKHU SREHUWVRQ +LJJIJLQV H'

\HDUV +HDWKHU O5REHUWVRQ

'HOFRPH VZDOORZUXRGRXQHR[HQD QHR[HQD

7KH ZHOFRPH VZDOORZ LV D SURWHFWHG QDWLYH 3DVVHUL
WKUHDWHQHG" +HDWKHU 5REHUWVRQ 5SREHUWVRQ HW DO
$XVWUDOLD DQG ZHUH ILUVW UHSRUWHG LQ 1HZ =HDODQG LQ
EUHHGLQJ FRORQ\ HVWDEOLVKHG LQ DQG TXLFNO\ WRRN DG
VRXUFHV DQG DQWKURSRJHQLF VWUXFWXUHV +HDWKHU 5REHU
UDSLGO\ VSUHDG DQG WRGD\ WKH\ DUH FRPPRQ ZLWK ODUJH \
PXGIODWVY VZDPSV FRDVWV VWRUPZDWHU GUDLQV VHZHUDJH

*LOO HW DO +HDWKHU B5REHUWVRQ ORRQ ‘HC
KXPDQ VHWWOHPHQWY DQG FDQ EH HDVLO\ DSSURDFKDEOH +LJ.

WKRXJKW WR EH QRQ PLJUDWRU\ +LJJLQV HW DO

JLIXUH $3KRWRJUDSK RI ZHOFRPH VZDOORZV +LUXQGR QHR[HQI

3\H

"HOFRPH VZDOORZV PD\ EH IRXQG DORQH RU LQ SDLUV EXW

IHQFHV RU WHOHSKRQH ZLUHV RU IO\LQJ LQ VZLIW DJLOH FLUFC
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+HDWKHU 5REHUWVRQ +LJJLQV HW DO ORRQ 7KH
E\ KDZNLQJ FDWFKLQJ SUH\ IURP WKH ZDWHU VXUIDFH RU JOHD
+LJJLQV HW DO ORRQ "HOFRPH VZDOORZV SURGXF|

DV WULOOV DQG ZDUEOHV ORRQ

ORQRJDPRXV SDLUV FRQVWUXFW WKHLU QHVW RQ D FOLII
$XIXVW &KDPEHUYV +LJJLQV HW DO ORRQ 7KH\ DU
DV WKH\ IRXO WKH DQWKURSRJHQLF VXUIDFHVY DURXQG WKHLU Q|
R HJJV DYHUDJH DUH ODLG EHWZHHQ $XJXVW DQG )HEUXDU

EURRG LV W\SLFDOO\ WKH ODUJHVW +HDWKHU SREHUWVRQ

GD\V DYHUDJH EXW OHDYHV WKH QHVW WR IHHG UHJXODUO\
DwW GD\V DYHUDJH EXW FRQWLQXH WR EH IHG E\ ERWK S
5REHUWVRQ ORRQ HOFRPH VZDOORZV PD\ EUHHG DW

=HDODQG ELUG OLYHG IRU VL[ \HDUV +HDWKHU B5REHUWVRQ

KLWH IDFHG KHURQ RDWHWWLIPRRYFDKROODQGLDH
7KH ZKLWH IDFHG KHURQ LV D SURWHFWHG QDWLYH &LFRQL
WKUHDWHQHG™ ZLWK VWDEOH RU VOLJKWO\ GHFOLQLQJ SRSXODYV
:KLWH IDFHG KHURQV FRORQLVHG IURP $XVWUDOLD DQG Z
+HDWKHU SREHUWVRQ :DWROD 2FFDVLRQDO VLJKWL
V DQG WKH ILUVW FRQILUPHG EUHHGLQJ RFFXUUHG LQ &KL
:KLWH IDFHG KHURQV ZHUH ZLGHVSUHDG DQG DEXQGDQW E\ WK
DFURVVY VKHOWHUHG FRDVWYV KDUERXUV ZHWODQGV HVWXDULL
RSHQ ZHW FRXQWU\VLGH &KDPEHUYV +HDWKHU S5REHUWVRQ
7KH\ DUH FRPPRQO\ VHHQ DW JURXQG OHYHO DQG SHUFKHG

+HDWKHU S5REHUWVRQ ODUFKDQW +LJJLQV

:KLWH IDFHG KHURQV DUH W\A\SLFDOO\ VROLWDU\ WKRXJK Wk
RFFDVLRQDOO\ ZLWK VRXWAHKHIXY EMWRIPRNDIEREFGEG V8 ® 8 6H2I W H W\

&KDPEHUYV +HDWKHU SREHUWVRQ ODUFKDQW +LJJL
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QRPDGLF PDNLQJ UHJXODU VKRUW DQG IHZ ORQJ GLVWDQFH PR’

+LJJILQV ORRQ ,Q IOLJKW WKH\ SURGXFH D PRXUQIXO
IDFHG KHURQV RIWHQ IRUDJH E\ ZDGLQJ VORZO\ WKURXJK ZDWH!|

GLVWXUE SUH\ ODUFKDQW +LJJLQV ORRQ ORRQ '

IURJV WDGSROHV FUXVWDFHDQV LQVHFWYV HDUWKZRUPV DQG

JLIXUH $3KRWRJUDSK RI WKH ZKLWH IDFHG KHURQ (JUHWWD QR
3\H

KLWH IDFHG KHURQV QHVW LQ ROG WDOO WUHHV +HDWKH
ODWLQJ VA\VWHPV DUH XQNQRZQ %URRGV RI HJJV DYHUD]
SHDNLQJ LQ 2FWREHU DQG DUH LQFXEDWHG E\ ERWK SDUHQW"'
$GXOWV WA\SLFDOO\ RQO\ UDLVH WZR Rl WKH FKLFNV +HDWK
\RXQJ ZKLFK UHPDLQ FORVH WR WKH QHVW XQWLO WKH\ FDQ 10\

7KH DJH Rl ILUVW EUHHGLQJ DQG PD[LPXP ORQJHYLW\ LQ 1H
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'KLWHKHDG SARKWRXWHDOELFLOOD

7KH ZKLWHKHDG LV D SURWHFWHG HQGHPLF 3DVVHULIRUP
GHFOLQLQJ" +HDWKHU SREHUWVRQ 5REHUWVRQ HW DO
WKH 1RUWK ,vODQG DW WKH WLPH RI (XURSHDQ VHWWOHPHQW |
IURP WKH QRUWKHUQ 1RUWK ,VODQG E\ +HDWKHU SREHUW)
FRPPRQ ITURP WKH &HQWUDO 9ROFDQLF 3ODWHDX VRXWK DQG RC

7KH\ RFFXU LQ GHQVH VFUXE WDOO QDWLYH IRUHVWYVY DQC
*LOO HW DO +HDWKHU SREHUWVRQ +LJJILQV 3HWH

EXW WKH VSHFLHV LV UHOLDQW RQ FRQVHUYDWLRQ SURJL
SREHUWVRQ HW DO ,Q -XO0\ ZKLWHKHDGYV ZHUH WUD

I[URP 7LULWLUL ODWDQJL ,vVODQG DQG 7—ZKDUDQXL 5HILRQDO 3D

KLWHKHDGYV DUH VHGHQWDU\ EXW PD\ PDNH VPDOO ORFDO

7KH\ PD\ EH IRXQG DORQH RU LQ SDLUV EXW DUH FRPPRQO
FDQRS\ +HDWKHU SREHUWVRQ +LJJILQV SHWHU ORF
YDULHW\ RI FDOOV LQFOXGLQJ D VLQJOH QRWH FRQWDFW FDOO
VRQJ ZKLOH IHHGLQJ &KDPEHUV +HDWKHU SREHUWVRQ
SULPDULO\ LQYHUWHEUDWHY SLFNHG IURP YHIJHWDWLRQ ZLWK V
+LJILQV SHWHU ORRQ JRRG LV WDNHQ IURP DOO OHY
JURXQG +HDWKHU SREHUWVRQ +LJILQV SHWHU
VDGGOHEDFNV VLOYHUH\HV IDQWDLOV DQG SDUDNHHWYV IHHG

SREHUWVRQ +LJJLQV 3HWHU

KLWHKHDGY DUH FRPPRQO\ SRO\UJDPRXV FR RSHUDWLYH EUL
JURXSY DUH WHUULWRULDO DQG JHQHUDOO\ FRPSULVH RI D EUHI
KHOSHUV +HDWKHU S5REHUWVRQ 7KH PDLQ EUHHGLQJ IHPI
ORZ VKUXE LQ HDUO\ 6HSWHPEHU +HDWKHU SREHUWVRQ
EHWZHHQ ODWH 6HSWHPEHU DQG ODWH '"HFHPEHU +HDWKHU 5F

UHSODFHPHQWYVY WKRXJK D VHFRQG FOXWFK LV VRPHWLPHYV ODLC(
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LQFXEDWHYV WKH HJJV IRU GD\V DYHUDJH DQG WKH IDPLC
GD\V DYHUDJH +HDWKHU 5REHUWVRQ "KLWHKHDGV
GHQVLW\ SRSXODWLRQV EXW WKH\ GHOD\ EUHHGLQJ DQG DFW
SRSXODWLRQV +HDWKHU S5REHUWVRQ OD[LPXP ORQJHYLW\
KLWHKHDGYV DUH DOVR WKH KRVW VSHFLHV RI WKH ORQJ W

RIWHQ SUHGDWHG E\ UDWV &KDPEHUYV +HDWKHU S5REHUWYV

JLIXUH $3KRWRJUDSK RI WKH ZKLWHKHDG ORKRXD DOELFLOOD

<HOORZKDOPEHUL]D FLWULQHOOD

7KH \HOORZKDPPHU LV D 3DVVHULIRUP WKDW ZDV LQWURG X
VRFLHWLHYV EHWZHHQ DQG WKH HDUO\ V +HDWKHU SRE
EHQHILWWHG IURP ZLGHVSUHDG GHIRUHVWDWLRQ DQG DUH WRG
DUHDV VXFK DV VSRUWYV ILHOGVY SDUNV JDUGHQV IDUPODQG
&KDPEHUV +HDWKHU SREHUWVRQ +LJIJLQV HW DO
DORQH RU LQ WZRV EXW WKH\ DUH PRVW FRPPRQO\ IRXQG DW JU

ZLWK FKDIILQFKHV JROGILQFKHYV JUHHQILQFKHY DQG KRXVH VS|
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DUH D UHVLGHQW VSHFLHV LQ $XFNODQG WKRXJK VRPH PD\ PDNI

JURXQGYVY RYHU DXWXPQ DQG ZLQWHU *LOO HW DO +HDWKH

JLIXUH $3KRWRJUDSKV RI WKH PDOH OHIW DQG IHPDOH ULJKW
SKRWR FUHGLW $QGUHDV 7TUHSWH && %< 6% DQG (VWRUPL] &

FURSSHG

<HOORZKDPPHUV IHHG RQ JUDLQV DQG VHHGVY VXSSOHPHC(
5REHUWVRQ +LJIJLQV HW DO ORRQ 7KH\ DUH FRQV
VRPH GDPDJH WR FURSV KD\WWDFNV DQG QHZO\ VRZQ VHHGV +
PHWDOOLF 3SWLQN " DQG WKH PDOHYV WHUULWRULDO VRQJ IROOF

FKHHVH =~ +HDWKHU 5REHUWVRQ

1IHVWYV DUH EXLOW FORVH WR WKH JURXQG LQ ORQJ JUDVYV

RU XQ JUD]HG DUHD &KDPEHUYV +HDWKHU S5REHUWVRQ

$XIXVW +HDWKHU S5REHUWVRQ 7ZR EURRGV RI HJJV LC
DQG PLG )HEUXDU\ +HDWKHU SREHUWVRQ (JJV DUH LQFX
IHPDOH +HDWKHU SREHUWVRQ +LJJLQV HW DO 7TKH \
IHG E\ ERWK DGXOWYVY +HDWKHU SREHUWVRQ +LJILQV HW
EUHHGLQJ DIWHU RQH \HDU $QJXV E OD[LPXP ORQJHYLW\ L«

5REHUWVRQ
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